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SECTIONONE Introduction

1.0 INTRODUCTION

During hydrographic and underwater dive surveys conducted in October and November 2000,
the U.S. Army Corps of Engineers (USAGE) identified the presence of waste-related items,
including electrical items that contain polychlorinated biphenyls (PCBs), submerged in the
Columbia River adjacent to the Bradford Island Landfill. The dive surveys were conducted
following the discovery of electrical items at the water's edge during landfill investigations.
Some of these waste-related items were removed in December 2000. Analytical chemistry
results from the sediment sampling conducted during the December 2000 recovery operations
indicated the presence of PCBs. The USAGE intends to conduct an additional investigation to
identify any additional impacts and to assist in the development of the waste removal design.

The Bradford Island Landfill is a former waste disposal site at the Bonneville Lock and Dam
Project near Cascade Locks, Oregon. The landfill was used from the early 1940s until the early
1980s.

The USAGE owns the landfill, and is investigating the site, under the oversight of the Oregon
Department of Environmental Quality (DEQ), through the Voluntary Cleanup Program.

USAGE contracted with URS Corporation (URS) to conduct the additional investigation of the
near-shore area of Bradford Island under Contract DACW57-99-D-0005, Delivery Order No.
0004. The work was completed in accordance with the statement of work in the delivery order,
and in accordance with the work plan (URS, 2001a) and the sampling and analysis plan (URS,
2001b).

\\Por2\projecls\53-F0072173.00 BrdfordXDelivery Order No. 04\ln-Waicr RcponMn-Wmcr Repon-FINALdoc 1-1
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SECTIONTWO Site Location and Features

2.0 SITE LOCATION AND FEATURES

Bradford Island is part of the Bonneville Lock and Dam Project. At the island's location, the
Columbia River forms the border between Oregon and Washington (Figure 1). The landfill site
is in the northeast corner of Bradford Island upstream of Bonneville Dam and is located within
the State of Oregon. The site is within the southwest quadrant of Section 22, Township 2 North,
Range 7 East, Willamette Meridian. The site is not currently part of the routine operation of the
Bonneville Lock and Dam, and is managed long term as a wildlife habitat for geese under the
Bonneville Master Plan. No change from that land use is expected in the foreseeable future.
Figure 2 shows the location of the landfill and the portion of the river investigated during the
recent work.

The elevation of the ground surface at the landfill is approximately 110 feet above mean sea
level (msl). The normal elevation of the Bonneville pool is 72 feet msl.

The ground surface of the landfill site is relatively flat, sloping gently toward the west where the
site access road enters the area. To the south, the ground surface rises moderately to a wooded
upland area. To the north and east, the island drops steeply to the Columbia River. Surface
runoff from the surrounding area tends to run onto the landfill site.

2.1 GEOLOGY AND HYDROGEOLOGY

Subsurface soils at the landfill site consist of unconsolidated silty-sand alluvium underlain by
intermixed alluvium and bedrock. Unconsolidated deposits are underlain by sandstone, siltstone,
and conglomerate, which is referred to as the "slide block". Soils encountered during previous
investigations consisted of brown, well-graded, dense landslide deposits with varying
percentages of sand, gravel, and silt. Groundwater has been encountered on the landfill at depths
ranging from approximately 11 feet below the ground surface (bgs) to 18 feet bgs.

URS conducted a seep survey along the shoreline on March 4, 2000, intended to identify
locations where groundwater discharges to the land surface. The survey included the north, east,
and southeast sides of Bradford Island. One small groundwater seep was identified on the north
side of the island, approximately 20 feet west of monitoring well MW-5 and approximately 4
feet above the level of the river. On April 13, 2000, the seep discharge rate was measured at
approximately 4 gallons per hour, and samples were collected of both the groundwater
discharging from the seep, and from the soils immediately beneath the seep location. The soil
beneath the seep was orange-brown. Two additional small seeps were observed in the same area
on May 2, 2000.

Except for the small seeps described above, groundwater is assumed to discharge to the
Columbia River, below the pool level.

\\Por2\projcas\53-F0072173.00 Bnlford\Dclivery Oder No. 04\ln-Waicr RcpurtUn-Wmer Report-FINALdoc 2-1



SECTIONTWO Site Location and Features

2.2 BACKGROUND F
I

The landfill was used as a waste disposal site from the early 1940s until the early 1980s. Waste
was reportedly disposed of in several individual pits excavated for this purpose within the r
landfill area, rather than in a single landfill cell. The upland areas of the landfill, including the I.
storm drain system, are the focus of ongoing site investigative activities.

[
2.2.1 Landfill Investigations L

Previous investigations focused primarily on the landfill itself, and consisted of the site {[
investigation and the supplemental site investigation. On the north edge of the island, waste ^
materials exposed at the surface include concrete rubble, steel cables, a few empty buckets and
drums, and miscellaneous trash. On the surface of the landfill, various waste items were
observed, including plastic planter buckets, empty cans and paint solids, metallic slag, and
partially burned construction debris. Subsurface exploration identified a wide variety of waste p
including broken glass, ceramic electrical insulators, rubber hose, wood, tires, metal debris, [_
roofing paper, mercury vapor lamps, and pipe.

Analytical results for surface and subsurface soil samples collected from the site showed
relatively low concentrations of volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), metals, herbicides, pesticides, and PCBs (URS, 2000). Analytical results r~
from the perched water beneath Bradford Island Landfill identified relatively low levels of L
VOCs, SVOCs, petroleum hydrocarbons, and metals (URS, 1999).

Two PCB-containing light ballasts were discovered at the landfill site in March 2000. The I
ballasts are components typical of the electric street lighting system at the Bonneville Lock and
Dam. The ballasts are cylindrical steel devices, approximately 18 inches tall and 10 inches in p
diameter. The first ballast was observed on the north shore of Bradford Island in about 1-foot of L
water, during the URS reconnaissance for groundwater seeps. The second ballast was
discovered by USAGE personnel on the north slope of the island. The USAGE opened the f~
sealed light ballasts and collected and analyzed samples of a tar-like substance. The tests *~
showed that the ballasts contained PCBs at concentrations of up to approximately 600 milligrams p
per kilogram (mg/kg). I

In March 2001, two additional ballasts, similar to those described above, were discovered along
the river shoreline near the groundwater seep. These units have not been tested for PCBs.

Because of the evidence that Bradford Island was formerly used to dispose of light ballasts, the
USAGE reviewed internal records and estimated that up to 50 ballast units could have been f~
disposed of at the landfill. L

2.2.2 In-Water Waste Recovery f

The discovery of the light ballasts on the shore of the island led to an underwater survey during
October and November 2000. The survey identified several additional electrical items in the ["

\\Pur2\pmjecis\53-P0072173.00 BtdfonftDelivery Order No. 04\]n-Wuer RepmUn-Wmer Report-FINAL.doc 2-2
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SEGTIONTWO Site Location and Features

river next to Bradford Island, including light ballasts, electrical insulators, lightning arresters,
electrical switches, rocker switches, a breaker box, and electrical capacitors. Most of the waste-
related items were observed in piles located on the east and north edges of the island (Figure 3).
Divers recovered some of the electrical items. Characterization and off-site disposal of the
recovered items has occurred. Other observed non-electrical wastes were a metal pipe, wire
rope, concrete, an automobile bumper, and a stove.

In December 2000, approximately 60 electrical items were recovered from the easternmost pile
(hereinafter described as "Pile #1"), including post insulators, lightening arresters, electrical
panels, and one interteen capacitor1. Sediment samples were collected from areas close to where
the electrical items were found. Analytical chemistry tests identified PCBs in the sediment
samples at concentrations ranging from 0.15 mg/kg to 8.3 mg/kg. Appendix E contains the
technical memorandum that discusses the December 2000 waste recovery activities.

2.2.3 Storm Drain System

While the USAGE was dissembling PCB-containing transformers in the parking area on the east
side of the Bradford Island Sandblast Building on November 22, 1995, approximately 1 quart of
PCB-containing oil was released. The oil was spread by stormwater runoff. The release was
contained using booms and sorbant pads, and soil samples were collected. At the time of the
release, samples were not collected from the storm drain system that may have captured the spill
or any runoff from the area. Runoff from the area is captured by the storm drain and conveyed to
the Columbia River by underground pipes.

Other site features near the PCB spill that could impact the storm drain include sandblast grit
from the sandblast shop and blowdown water generated from a nearby compressor. Figure 4
depicts the approximate location of the storm drain system and identifies surrounding site
features.

The USAGE is in the process of investigating the storm drain system to determine whether
residual contamination remains in the area drained by this system.

1 During this survey, the electrical equipment was grouped into 3 separate piles - one to the east and two to the north
of the Bradford Island.

\\Por2Vrojects\53-F0072l73.00 BrdfordVDelivery Order No. 04Mn-Wmer ReponMn-Waler Report-FlNAL-doc 2-3
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SECTIONTHREE Project Objectives and Approach

3.0 PROJECT OBJECTIVES AND APPROACH

3.1 INVESTIGATION RATIONALE AND APPROACH

The purpose of the in-water investigation was to further characterize the underwater debris and
any resulting environmental impacts. The investigation area included the area surrounding the
previously described piles, an additional survey area down stream of the piles and an upland
portion of the island that includes the storm drain system (Figures 3 and 4). The data was also
collected to assist the USAGE in designing the best method for removing the debris.

The investigation included the following tasks:

• Collection and analysis of five primary water column samples from the area surrounding
the underwater debris and an upgradient location2.

• Installation, retrieval and analysis of four primary semi-permeable membrane devices
(SPMDs) from the area surrounding the underwater debris and from one upgradient
location.

• Collection and analysis of six primary sediment samples from the area surrounding the
underwater debris.

• Collection and analysis of tissue from two species of near-shore invertebrates.

• Underwater visual survey of the known debris piles to estimate the approximate volume,
types of debris, and percent composition.

• Underwater visual survey of an additional survey area downstream of the known piles to
identify any other areas of debris.

• Assessment of the storm drain system on the north side of the Sandblast Building, by
collecting and analyzing sediment present in the drain catch basins and beneath the
outfalls of the two drains.

3.2 CHEMICALS OF INTEREST

Previous investigations at the Bradford Island Landfill identified chemicals of interest (COIs) in
the following chemical classes:

• Petroleum hydrocarbons (both gasoline and diesel)

• Pesticides

• Chlorinated herbicides

• PCBs

2 Primary samples are collected to meet the objectives of the investigation as distinguished from quality assurance
and quality control samples that are collected to characterize data quality.

\\Por2\fpiujecls\53-F0072173.00 BrdibidNDelivcry Older No. OtMn-Waier ReportUn-Water Rcpon-FINAL.doc 3-1



SECTIONTHREE Project Objectives and Approach

I
• Metals

• VOCs ' [

• SVOCs j-

• Butyltins L

The selection of target chemical classes was based on the findings from previous investigations r
and the potential to be site contaminants based on past practices, rather than comparison of (f
available data to human health or ecological health risk screening values.

3.3 DATA QUALITY OBJECTIVES L

Data quality objectives (DQOs) are qualitative and quantitative statements that clarify technical f
and quality objectives, describe the intended use of the data, define the appropriate type of data L
needed to support the decision, identify the conditions under which the data should be collected,
and specify the acceptable level of uncertainty in the data.

The overall DQOs for this investigation were to develop and implement field measurements,
laboratory analyses, and reporting that results in data quality that is consistent with its intended PJ

use. The intended uses of the data include the following: L,

• Evaluate sediment chemistry data against screening values and background r~
concentrations. L_

• Assess the presence or absence of PCBs in near-shore invertebrates. p

• Assess whether PCBs present in the sediment could partition into the water column L.
during debris retrieval at concentrations above the ambient water quality screening
values.

• Provide information to assist the USAGE in developing removal methods for debris.

• Quantify the volume of submerged debris. [_

• Collect information to help assess if a surface release captured by upland storm drain
system has impacted the near-shore sediments.

• Evaluate whether residual contamination is present in the stormwater drain system.
Sample results do not verify causation. J

3.4 OVERVIEW OF SAMPLING AND ANALYSIS PROGRAM

Samples were collected during the May 2001 In-Water Field Investigation. Sample locations ^-
and analyses are summarized in Table 3-1. Photos of the work performed are presented in
Appendix B. All samples were collected in the manner described in the Sampling and Analysis
Plan, In-Water Investigation, Bradford Island Landfill, April, 2001 (URS, 2001b) unless
otherwise specified below. r -

\\Por2\pmjtcts\53-F0072173.00 BrdfbrdXDelivery Order No 04\ln-WaKr ReponUn-Water Repon-FlNAUdoc 3-2
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SECTIONTHRBE Project Objectives and Approach

3.4.1 Comprehensive Survey

The survey work was conducted in the submerged near-shore areas north and east of the island
between April 30 and May 3, 2001 to identify the presence, type and extent of debris. The
survey was conducted in the manner described in the FSP with the following exception. Rather
than group the observed waste in three categories (hazardous electrical items, possibly hazardous
electrical items, miscellaneous debris), it was grouped into two categories: electrical items (to
include lightening arresters, interteen capacitors, light ballasts, switches, post insulators and
other miscellaneous electrical equipment) and non-electrical debris (concrete, wire rope, etc).
The distinction between hazardous and possibly hazardous electrical equipment was not practical
because of the difficulty to accurately discern hazardous from non-hazardous items, based solely
on underwater visual observations. The perimeters of the waste piles were delineated and the
observed thickness of debris within each pile was recorded. Specific locations of electrical
debris were recorded using differential global-positioning system (GPS) equipment and a hand-
held rangefinder (see Figure 3).

The survey also extended downstream of the bounds of the previous survey (see Figure 4), and
ended at the Sandblast Building drain outfalls. This survey included an area that consisted of the
submerged near shore area 50 feet off the shore. This was conducted to observe any additional
debris. Upon completion of the survey it became apparent that the debris on the north side of the
island was one continuous pile (hereinafter known as Pile #2). This pile had previously been
described as 2 separate piles in the FSP. Planned samples within the piles will be discussed
together as the east and west portions of Pile #2.

A third pile was discovered in the extended survey area conducted as part of the work described
in this report. The location of this pile (hereinafter known as Pile #3) is shown in Figure 3.

3.4.2 Water Column and Collocated Sediment Sample Collection

To assess potential release of contaminants to the water column during future retrieval of the
electrical items, sediments from the river sampling areas were manually disturbed by a diver to
entrain particulates in the water column. Immediately after disturbing the sediments, a sample of
the water and associated suspended sediment was collected using a peristaltic pump. A diver
assisted in this process by positioning the intake end of the tubing in the disturbed area. The
entrained water and sediment were placed into a laboratory-provided jar. The water was
separated from the sediment at the analytical laboratory. The paniculate and dissolved portions
of the sample were analyzed separately for PCBs.

Additional sediment samples were collected directly from the riverbed at the water sample
locations, to help correlate the sediment data obtained with the water samples (described above)
with the actual PCB content of the in-place sediments at the sample locations.

A total of nine water column and nine sediment samples were collected on May 2 and 3, 2001.
Samples included five primary, one duplicate, one matrix spike (MS), one matrix spike duplicate
(MSD) and one quality assurance sample. Of the five primary locations, three locations were
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SECTION! H R E E Project Objectives and Approach

established within Pile #1, one location was established upstream of this pile to serve as a
background location, and the remaining location was within Pile #2, near a lightning arrester.
The background location was on the shore of Goose Island, which is approximately 1,500 feet
upstream of Bradford Island (Figure 2). Sample locations are shown in Figure 5. The sample r
locations within Pile #1 were located near previous sample locations, which indicate the presence {•_
of PCBs in these locations, to correlate those results with the existing data.

Samples were collected as described in the SAP. Sediment samples were characterized and ,
logged by URS immediately after sampling. Copies of the field sampling data sheets are
included in Appendix A. r

3.4.3 Semi-Permeable Membrane Devices

The presence of PCBs in water can have biological consequences at concentrations below which
it is possible to detect the contaminants in samples obtained using conventional sampling
techniques. SPMDs can reveal occurrence of contamination at these environmentally-relevant (~
levels (USGS, 1999). SPMDs are designed to mimic animal lipids; hydrophobic contaminants L
dissolve in the SPMD as they do in the lipid tissues of a fish. SPMD samples were collected to
simulate passive diffusion of contaminants from wastes into the water column that would be j
available to accumulate in animal tissues. *—

cThe SPMD technology was developed by the U.S. Geological Survey (USGS) at the Columbia
Environmental Research Center (Huckins et al, 1999). The SPMD consists of a membrane that
is constructed from low-density polyethylene (LDPE). LDPE is essentially nonporous, although
there are molecular-scale openings of approximately 10 angstrom (A). After passing through
these openings, the contaminants are sequestered onto a lipid film on the LDPE. After retrieval,
the SPMDs are sent to the laboratory for analysis. r- -,

i
The standard SPMD configuration developed by the USGS were used (Huckins et al, 1999). The IL
standard SPMD configuration (commercially available) consists of the following:

Membrane: LDPE layflat tubing manufactured without additives [

Sequestration Phase: High-purity (95 percent) synthetic triolein

Dimensions: Generally 2.5-cm wide (layflat) by 91.4-cm-long LDPE tubes (75-95 micron |_
wall thickness and surface area of approximately 450 square centimeters) containing 1
milliliter (0.915 gram) of triolein as a thin film. Other lengths and widths can also be j~
used if the lipid-to-membrane mass ratio is approximately 0.2 and the membrane *-
thickness is about the same.

Installation of the SPMD anchors was conducted according to the protocol specified in the SAP (
with the following exception: while three anchors were installed at the eastern portion of Pile #2
(which, as discussed, was previously thought to be a separate pile) as planned, one buoy line was |"
caught in the boat prop rendering the anchor system unusable for SPMD installation. The *--
remaining two anchor systems were installed to encompass upstream and downstream locations.
Four of the anchor locations were selected for deploying SPMDs. One SPMD was placed |
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™ C^SPMD - concentration of / in the SPMD in mass per volume of SPMD.
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SEGTIONTHRBE Project Objectives and Approach

downstream (west) of Pile #1 and 2. The third SPMD was placed to the north of Pile #2. The
fourth SPMD was deployed in the background location. Sample locations are presented in
Figure 5.

The SPMDs were installed after samples were collected in order to allow a more accurate
assessment of the steady state conditions.

LDPE strips of greater surface area without lipid were also collocated at selected SPMD anchor
locations for reference samples. The analytical results of the LDPE strips alone will be
considered for reference but will not be used to quantify PCB concentrations.

The SPMDs were deployed for 47 days. Originally, the SPMDs were to be removed after 15
days. The SPMD installation time was longer than intended because boats were not permitted in
the area due to the Bonneville Power Administration's (BPA) unexpected decision to open the
dam spillway to facilitate downstream fish passage on May 17, 2001.

It was necessary to retrieve the SPMDs by pulling up the entire anchor system rather than with
the use of the pulley system because the SPMD anchor systems had become entangled in
underwater debris during the period of deployment.

A total of nine SPMDs were analyzed by Battelle Pacific Northwest Laboratory in Sequim,
Washington: four primary, one field duplicate, one equipment blank, one blank spike, one blank
spike duplicate. The SPMDs were placed in an organic solvent to produce a dialysate. The
SPMD dialysate was sent from Battelle to the USAGE QA Laboratory for analysis as a quality
assurance sample.

Analysis of the SPMD dialysate returns a concentration per gram of SPMD. The river water
concentration was calculated using the theoretical relationship between the concentration of the
compound i (Aroclor 1254 for this investigation) in water and in an SPMD during linear uptake
and at equilibrium:

During linear uptake

Ci,WATER = C; SPMD ' V.9PMD

R , - t
At equilibrium

CI,WATER= constant concentration of i dissolved in water.

= SPMD-water partition coefficient for /. KitSpMD = 0.3KoW. The Log KOW for
Aroclor 1254 is estimated to be 6.983, therefore the Log K, \SPMD is estimated to be 6.5.

' The estimated KOW was obtained from Environmental Science Center of Syracuse Research Corporation on-line
database.

E—^
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R, = SPMD sampling rate for /. Only sampling rates for congeners (not Aroclors) were
available. Experimentally determined sampling rates for multiple congeners usually j
found in Aroclor 1254 were used in the model. Congeners 74, 84, 87, 91, 97, 99, 110,
118, 138, 128, 153 exhibited sampling rates ranging from 3.6 - 5.8 L/day4. The lowest, r
most conservative sampling rate of 3.6 L/day was used. |_

t = duration of the SPMD exposure (47 days). Ij"

VSPMD = total volume of the SPMD (4.9 ml). r

The SPMD sampling rate (R) varies depending on environmental conditions such as SPMD ^--
biofouling, water temperature and water velocity. While these conditions were qualitatively
assessed, the sampling rate was not adjusted to account for these environmental conditions j
because the nature of the dependence on these conditions cannot be accurately qualified.
Because the environmental conditions are not accounted, the chemical concentrations calculated p
for the river water using SPMD data should be approximations. A study conducted in the (!__
Columbia River estimated the absolute error of the SPMD derived water concentrations not
adjust for environmental concentrations to be less than an order of magnitude (USGS, 1999). In f~
summary, while the absolute chemical concentrations should be considered approximations, the *-.
relative concentrations can be used with a higher degree of certainty. Finally, because
environmental conditions at the various sampling locations were similar, data comparisons
between these sampling locations can be made.

The length of time the SPMDs were exposed for uptake (47 days) has not been studied; it is not T
known whether the concentration of PCBs in the SPMDs was in the linear uptake phase, or had *-
reached equilibrium at the time of collection. The most conservative model, the linear uptake
equation, was used.

3.4.4 Sediment Sample Collection r

Sediment samples were collected from Pile #1, Pile #2, and the background location. Samples
were not collected from Pile #3. The samples were collected in different locations than the r -
sediment collected for the water column samples. Half of the samples were analyzed for PCBs (_
and TOC, while the other half were analyzed for the "full suite" of contaminants found at the
upland landfill. The full analytical suite includes PCBs, petroleum hydrocarbons, total metals5, f
organochlorine pesticides, chlorinated herbicides, SVOCs, and TOC. In general, the COI list L
was used to establish the suite of analyses for sediment samples. VOCs were not analyzed for
because they were not expected to be recoverable in the sediment samples due to their volatile
nature.

5
\ SPMD sampling rates are from in the USGS SPMD study of the Lower Columbia River (USGS, 1999).

Aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium (total), cobalt, copper, iron, lead,
manganese, magnesium, mercury, potassium, nickel, selenium, silver, thallium, tin, vanadium, and, zinc.
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SEGTIONTHREB Project Objectives and Approach

A total of twelve sediment samples were collected on May 2 and 3, 2001. Samples included
eight primary, one duplicate, one MS, one MSD and one quality assurance sample. Due to the
coarse nature of the riverbed, an attempt was made to collect representative samples of the fine-
grained sediment from concentrated areas between the cobbles. Samples were collected as
described in the SAP with the following exception. At the request of DEQ, sediment samples
were collected in Pile #2 where electrical debris was found. The SAP stated that sediment would
not be collected if electrical debris were found.. Sample locations are depicted in Figure 5.
Sediment samples were characterized and logged by URS immediately after sampling. Copies of
the field sampling data sheets are included in Appendix A.

3.4.5 Biological Tissue Collection

Aquatic invertebrate samples were collected and analyzed to assess whether there had been any
uptake of PCBs by near-shore aquatic species. The species studied were crayfish (Pacifastacus
sp.) and clams (Corbicula fluminea). These two invertebrates were not chosen based on a
characterization of the benthic community, rather they were chosen because they have been
observed during previous in-water surveys adjacent to the Bradford Island Landfill.

Eight clam samples were collected between April 30 and May 3, 2001: four primary, one
duplicate, one MS, one MSD and one quality assurance sample. Eight crayfish samples were
collected May 9 and June 19, 2001 (see below for explanation of the sampling dates): four
primary, one duplicate, one MS, one MSD and one quality assurance sample. Samples of each
invertebrate were collected from Pile #1, Pile #2, and from the upstream sampling location.
Clam tissue sample locations are depicted in Figure 5 and sampling sheets indicating average
clam sizes are included in Appendix A.

The crayfish were collected using traps, which were deployed for approximately two weeks. The
bait used in the crayfish traps (canned tuna and salmon) was analyzed for PCBs prior to use. No
PCBs were detected in the crawfish bait. Crayfish were collected on May 9, 2001 and then again
on June 19, 2001. Sufficient numbers of crayfish were collected to submit samples from each of
the four sampling locations, one field duplicate, one MS one MSD and one quality assurance
sample. Approximate crayfish sample locations are depicted in Figure 5 and the number of
crayfish collected and their sizes are presented in Table 3-2. Sampling sheets are included in
Appendix A.

Although an attempt was made to select from all locations similarly-sized individuals for
analysis, the average size of crayfish collected at the background location were much larger than
crayfish collected at the debris piles. In addition, the average crayfish size at Pile #1 was smaller
than at Pile #2. As a result, the tissue concentrations may not be directly comparable.

The tissue samples were prepared and analyzed by Battelle. The entire crayfish was blended and
extracted for analysis. The clams were positively identified as Corbicula and were shucked
before extraction and analysis.
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3.4.6 Stormwater Drain Evaluation r
t .

The purpose of the stormwater drain evaluation was twofold: 1) to assess whether the historic
PCB release near the Sandblast Building or other activities or discharges captured by upland r
storm drain system has impacted the near-shore sediments, and 2) to evaluate if residual [_
contamination was present in the catch basins of the stormwater system.

Before sampling was conducted, the drainlines were located using standard utility locating j|
techniques. The locations of the buried pipelines and the areas they drain were delineated and
are presented in Figure 4. r

A total of eight samples were collected from the catch basins and two outfalls. Four primary,
one duplicate, one MS, one MSD and one quality assurance sample were collected. Sediment ,-
samples collected from the catch basin area were analyzed for PCBs, SVOCs, VOCs, metals, ll
hydrocarbons, TOC and butyltins. Sediment samples collected from the two outfall areas were
analyzed for PCBs, SVOCs, metals, hydrocarbons, TOC, total butyltins, and butyltins in pore j~
water. Sample collection was conducted in the manner described in the SAP with the following L
exceptions. At drain catch basin # 2 the sediment volume was insufficient for analysis. A
sample was collected from the area directly above the catch basin where the runoff appears to j
pool prior to entering the catch basin. Directly below both drain outfalls on the shoreline of the l~
island, sediment volume was insufficient for analysis, this area is covered by riprap. Therefore, ._-
sediment samples were collected from the river bottom by a diver directly offshore from the i
outfalls. Sample locations are depicted in Figure 4.

3.4.7 Waste Management

Sample results of the debris removed during previous dives were reviewed to characterize the
waste for disposal. The contents of the drums of IDW generated from past investigations and
removal activities were also reviewed to identify the disposal options. Characterization and
disposal-related activity is detailed in the technical memorandum in Appendix F.

c
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SECTIOMFOUR Investigation Results

4.0 INVESTIGATION RESULTS

4.1 COMPREHENSIVE SURVEY

Debris pile delineation and electrical debris locations for the three piles as identified during this
and previous in-water surveys are depicted in Figure 3.

The debris piles are described below in order of location from east to west. Volume estimates
were made of total debris and electrical debris. Electrical debris includes lightening arrestors,
interteen capacitors, light ballasts, switches, post insulators and other miscellaneous electrical
equipment.

Pile #1 - The dimensions of the debris pile are approximately 75 by 63 feet. This was calculated
by plotting the individual items observed during the survey and drawing a line around the extent
of the items. The diver reported the debris to be about one foot deep in most locations and two
feet deep in isolated pockets. The volume of the debris pile was estimated using a depth of one
foot (using a depth of two feet would grossly overestimate the volume) and resulted in an
estimated debris volume of 4,725 cubic feet. The percentage of debris estimated to be electrical
debris is 70%, resulting in a conservative electrical debris volume estimate of 3,308 cubic feet
(123 cubic yards).

Debris was also observed along the shoreline of the island in this area. The debris consisted of
wire cable; no electrical debris was noted along the shore. The presence of the debris
corresponds to the information gathered from interviews of past USAGE employees which
indicated that switchgear and various cables were dumped in this vicinity (Tetra Tech, 1998).

Area between Pile #1 and Pile #2 - This area was observed to contain very little debris: cable or
wire, a piece of culvert, cyclone fencing, and an electrical control panel were observed. The
volume of electrical debris is conservatively estimated to be approximately 10 cubic feet. This
debris in this area was determined to be an extension of Pile #2, rather than a detached, separate
pile.

Pile #2 - The dimensions of the debris pile are approximately 88 by 38 feet. The diver reported
the debris to be about one foot deep on the west end of the pile, and 2-3 feet deep near the
eastern end of the pile. The volume of debris in Pile #2 is estimated conservatively to be 6,688
cubic feet based on a thickness of two feet. The debris was estimated to be 50% electrical,
resulting in a conservative electrical debris volume estimate of 3,344 cubic feet (124 cubic
yards).

Pile #3 - This pile was discovered during the May 2001 downstream survey; the area had not
previously been surveyed. The dimensions of the debris pile are approximately 40 by 30 feet
and 1-2 feet deep. The debris consists almost entirely of lightning arrestors. The volume of
electrical debris in this pile is conservatively estimated to be 1,800 cubic feet (66 cubic yards).
This pile is depicted in Figure 3.
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Approximately 8,462 cubic feet (313 cubic yards) of electrical debris has been identified (all
debris piles) in the Columbia River near the Bradford Island shoreline proximate to the landfill.

4.1.1 Discussion of Survey Results

Electrical equipment found near the shore of Bradford Island is the primary source of PCBs. The
concentration of PCBs varies with the type of equipment. Equipment may contain PCBs as
dielectric fluid in a liquid or solid phase. Four types of equipment previously recovered from the
river have been shown to contain PCBs (see table below). Inerteen was a dielectric (insulating)
fluid used by Westinghouse Electric Corporation in capacitors. As originally formulated,
Inerteen contained a mixture of between 60 - 75% PCBs and 25 - 40% trichlorobenzenes,
depending on the specific mixture.

Equipment Type Concentration of Solid or
PCBs Liquid

Inerteen Capacitor

Coupling Capacitor

Lighting Ballast

Lightening Arrestor (felt)

20 percent

1.99mg/kg

258 mg/kg

6.35 mg/kg

Liquid

Liquid

Solid

Solid

One of the capacitors retrieved during the December 2000 (partial) equipment removal generated
a oily sheen when placed into a containment drum for storage. To the extent this item is
representative of other items still in the river, PCBs from other electrical equipment may also be
being released. There remains some uncertainty with respect to the contents of the debris piles.
The noted contents are restricted to those at the surface of the piles visible to the diver.

4.2 WATER COLUMN AND COLLOCATED SEDIMENT RESULTS

Laboratory analytical results for water column samples are summarized in Table 4-1 and include
the sediment, paniculate and dissolved phase (water) concentrations. The water column samples
were filter at the laboratory through a 0.7-micron glass filter to separate the phases.

At the request of the Oregon Department of Environmental Quality (DEQ), sediment PCB
concentrations were compared to the National Oceanic and Atmospheric Administration
Freshwater Sediment Ecological Threshold Effects Level (NOAA TEL) (Buchman, 1999) and to
the background sample result collected upstream at Goose Island. Water PCB concentrations
were evaluated against the Ambient Water Quality Criteria (AWQC) (USEPA, 1999). A
summary and description of these benchmark-screening values is presented in Table 4-18.

L

\\Por2\projccis\53-F0072l73.00 BrdfordVDelivcry Outer No OtUn-Wolcr Repon\ln-Waler Rcpon-FlNALdoc 4-2



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SECTIONFOl R investigation Results

4.2.1 Sediment

Aroclor 1254 was detected in the sediment samples collected at the same locations as the water
column samples at Piles #1 and #2 and exceeded the NOAA TEL (0.0341 mg/kg) in each case.
Aroclor 1254 was detected in the background sample at a concentration of 0.0178 mg/kg. The
background sample did not exceed the NOAA TEL.

4.2.2 Paniculate

Particulate analytical results were reported in terms of the mass (ng) of PCBs in the volume of
water that was filtered (liter) to collect particulates for analysis. Pile sample results ranged from
7.28 ug/L to 0.132 ug/L in Pile #1 and was reported to be 0.243 ug/L in Pile #2. PCB
concentrations were higher in the water column within Pile #1 than Pile #2 for both dissolved
and particulate phase (Aroclor 1254 only). Aroclor 1254 was detected in both Piles #1 and #2
water column particulate samples and exceeded the AWQC (0.014 ug/L). PCBs were not
detected at the background location in the particulate phase, due possibly to the lower sediment
concentrations when compared to the concentrations of PCBs within the piles.

4.2.3 Dissolved

Aroclor 1254 was in found both Piles #1 and #2 water column dissolved samples and exceeded
the AWQC. A field duplicate result within Pile #1 exhibited a dissolved PCB concentration of
0.0399 ug/L, a concentration also above the AWQC. However, PCBs were not detected in the
primary sample, associated with this field duplicate. PCBs were not detected at the background
location in the dissolved phase. Pile sample results ranged from 0.265 ug/L to 0.0174 ug/L in
Pile #1 and were reported to be 0.0199 ug/L in Pile #2.

4.2.4 Discussion of Water Column Results

The water column sample technique was designed to mimic the affects of the proposed
equipment removal on water quality. Samples of both the water and the particulate was collected
and analyzed, yielding data of the PCB content of both the suspended solids (particulate) and
dissolved fraction of the water column sample. PCBs were present in the water column in both
the particulate and dissolved phases. Concentrations of PCBs in the water column tended to
correspond in magnitude to concentrations of PCBs in the sediment. Therefore, it is concluded
that a localized increase in turbidity would result in a localized increase in partitioning of PCB
from the "particulate (resuspended sediment) component to the river water (dissolved
component).

The USEPA Ambient Water Quality Criteria for PCBs (total PCBs) in freshwater are 2.0 |Ag/L
for Criterion Maximum Exposure (CMC) and 0.014 u.g/L for the Criterion Continuous Exposure
(CCC) for the protection of aquatic biota. The CMC represents a conservative acceptable
concentration in water for acute exposures (typically derived from 48-hour and 96-hour toxicity
tests) and the CCC is protective of chronic exposures (typically derived from tests longer than 96
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hours). For PCBs, the CCC value also takes into account the potential for bioaccumulation.
These criteria are based on a default assumption of 5 mg/L dissolved organic carbon (DOC) or ;
less. These criteria have been adopted by Oregon as their PCB water quality standards for
protection of aquatic life. r

The likely average concentrations of PCBs in water exceed the CCC values but are lower than ^
the CMC value. If DOC in the water column exceeds 5 mg/L, the application of the AWQC
would increase in conservatism, due to reduced bioavailability of PCB in the water column. The
AWQC also have uncertainty factors built into their development to provide for additional
margins of safety and therefore represent theoretical "no effects" levels. Exceedance of the r
AWQC therefore does not mean that adverse effects are probable or likely, only that the (__
intentionally conservative threshold level has been exceeded.

Due to the fact that a dissolved sample was not collected under ambient conditions, it can not be
definitively determined that the presence of PCBs in the dissolved sample is a result of the
sediment disturbance (i.e. PCBs may be present during ambient conditions). However, SPMD r
concentrations indicate that Aroclor 1254 is not present in the water column at the debris piles or |__
at the background location at ambient conditions.

4.3 SEDIMENT RESULTS L

All nine sediment samples were analyzed for PCBs and TOC. Five of the samples were also [~
analyzed for pesticides, SVOCs, herbicides, metals and hydrocarbons. Three samples were "—
analyzed for grain-size distribution (one from Pile #1 and two from Pile #2). Laboratory
analytical results for sediment samples are summarized in Tables 4-2 through 4-7. At the request
of DEQ, sediment results were compared to the following conservative ecological screening
values in order of priority: r~

• NOAA TEL (Buchman, 1999) <-.

• Threshold Effect Concentrations (TEC) (MacDonald et al, 2000). I"

In the event a NOAA TEL or TEC value was not available for a particular compound, the lowest
of the following screening values was selected for comparison to sediment results: r

• Canadian Sediment Quality Guidelines for the Protection of Aquatic Life-Interim L
Freshwater Sediment Quality Guidelines (ISQGs) (Canadian Council of Ministers of the
Environments, 1999)

• Ontario Ministry of the Environment Lowest Effect Level [Ontario LEL] (Ontario
Ministry of the Environment, 1993) j

• Assessment and Remediation of Contaminated Sediment Project Threshold Effect
Concentration [ARCS] (USEPA, 1996) |~

• Oak Ridge National Laboratory Secondary Chronic Values [ORNL] (Jones, 1997)

• Office of Solid Waste and Emergency Response [OSWER] (USEPA, 1996) [
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• Environmental Protection Agency Region 9 [Region 9] (1995)

• Washington State Sediment Quality Criteria "No Effects" level (Washington State
Department of Ecology, 1998)

• New York State Sediment Lowest Effect Level for Metals [New York LEL] (New York
State Department of Environmental Conservation, 1999)

The screening values used in the evaluation of each compound are provided in the Analytical
Results Tables. A summary and description of all benchmark-screening values is presented in
Table 4-18. Compounds for which no screening values were available are presented in Table 4-
19. Method reporting limits for six compounds were above benchmark values. However, it is
possible to confirm the absence of the contaminants above the benchmark values because the
detection limits were below the benchmark values. Further discussion of the method reporting
limits is available in the quality assurance/quality control (QA/QC) review (Appendix C).

4.3.1 PCBs

Aroclor 1254 was detected in sediments within and on the perimeter of Piles #1 and #2;
concentrations exceeded the NOAA TEL. PCBs were not detected at the perimeter sample
collected from Pile #1. The results for sediment samples collected within Pile #2 are discussed
in Section 4.2, Water Column Results. For both piles, PCB concentrations are highest in the
interior and are much lower at the perimeter locations. For Pile #1, PCBs were not detected in
the perimeter locations and for Pile #2, concentrations at the perimeter ranged from one-third to
one-fifth of the interior concentrations. The PCB sample results are shown in Figure 6, as well
as the tables noted above.

4.3.2 Pesticides

The pesticides 4,4'-DDD, 4,4'-DDT and 4,4'-DDE were detected in the sediments on the
perimeter of Pile #2, but did not exceed any of the benchmark screening values. No other
pesticides were detected. Although the reporting limits for some of the pesticides exceeded the
screening values, the RLs represent the limits of practically attainable analytical testing
technology. However, the uniform absence of pesticide detections in all the samples suggests
that there is little reason to believe these compounds are significant sediment contaminants.
Therefore, the exceedance of SBVs by some of the pesticide RLs is unlikely to be a significant
data gap or data deficiency.

4.3.3 TOCs

TOC results in sediments for all debris piles were below 5,000 mg/kg (0.5%). The grain size
distribution for sediment samples indicates that pile samples are composed almost entirely of
gravel and sand with 2.5 % or less of silt and clay. The grain size, in combination with the low
organic carbon content, indicates that the areas of the piles are not conducive to partitioning of
PCB compounds into the solid (sediment) phase. The presence of PCBs in sediment may
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represent an uncertainty with the TOC results or may indicate that another organic phase (i.e. oil)
exists within the sediment. i

4.3.4 SVOCs ,
P

SVOCs were detected in all of the debris piles. Several polycyclic aromatic hydrocarbons
(PAHs) were detected above the NOAA TEL on the perimeter of Pile #2 including ,-
benaz(a)anthracene (59 ^ig/kg), benzo(a)pyrene (78 ug/kg), benzo(b)fluoranthene (87 ug/kg), [[
chrysene (58 ng/kg), fluoranthene (98 ug/kg), indeno(l,2,3-cd)pyrene (29 ug/kg), phenol (35
Hg/kg), pyrene (100 ng/kg). Benzidine was detected on the perimeter and within Pile #2 at r
concentrations exceeding the ORNL (1.7 ug/kg), the lowest of the freshwater sediment L
ecological benchmark screening values.

4.3.5 Herbicides L.

Herbicides were not detected in the sediment samples at the reported detection limits. f

4.3.6 Metals
r

Cadmium, copper, lead and iron were detected above benchmark values (NOAA TEL, NOAA L
TEL, New York LEL and Ontario LEL, respectively) in the debris piles, however cadmium
concentrations were similar to background concentrations (Lower Columbia River Bi-State
Program, 1993). In addition, nickel was detected above the NOAA TEL benchmark on the
perimeter of Pile #1 and manganese was detected above the Ontario and New York LEL ,—
benchmarks. For all the metals, the exceedances were relatively low, and less than two times the [_
benchmark screening value.

r
4.3.7 Hydrocarbons L

Hydrocarbons were not detected in the sediment samples at the reported detection limits. p

4.3.8 Grain Size

rPile #1 contained a well-graded gravel-sand mixture with little or no fines (Unified Soil [_
Classification System [USCS] classification GW). Pile #2 contained well-graded gravelly sands
with little or no fines (USCS classification SW) (ASTM, 1993). These samples represent the f
pockets of sediment that exist in between the debris and larger (cobble size) grains. There may >-
be some uncertainty with the results since the sampling method utilized (a diver placing sediment
into ajar underwater) could result in an unknown loss of fines.

4.3.9 Discussion of Sediment Results

The source of the PCBs within the sediment appears to be the electrical equipment. The PCB
Aroclor found in the offshore area of Bradford Island matches the Aroclor type (1254) detected r-
in the inerteen capacitor, coupling capacitor, lightning ballast and the felt on the end of a fuse [
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extracted from the area and sampled for disposal. A different Aroclor, Aroclor 1260, was
detected in the soil in the landfill (Tetra Tech, 1998) indicating that the source of PCB
contamination in the water may not be the result of soil erosion or groundwater transport from
Bradford Island. Aroclor 1260 was also detected in the drain and outfall samples near the
Sandblast Building, and may be directly related to the PCB oil released from a transformer in
1995 (USAGE, 1995).

While the equipment is the primary source of PCBs, the contaminated sediment represents a
secondary source of PCBs. PCBs were detected in the sediment up to a concentration of 23.9
mg/kg. The PCB concentrations near existing or removed equipment are generally higher than
sediment concentrations further away from the equipment, suggesting a concentration gradient
decreasing away from the equipment. The offshore area is a high-energy environment or scour
area based on the demonstrated high river velocities, which is evidenced by the general lack of
fine-grained sediment that exists, and the fact that the relatively coarse-grained sediments at the
site contain elevated PCB concentrations.

The elevated PCB concentrations in sediment at the site are unusual because the grain size of the
sediment is coarse and the total organic carbon concentrations are low. Typically, PCBs released
in aquatic environments are generally expected to sorb to organic carbon found in fine-grained
sediments. Therefore, PCBs are generally found where fine-grained (carbon-rich) sediments
exist. The elevated PCB concentrations at the site may be explained by the presence of trace
amounts of the dielectric as liquid or solid phase in the sediments.

4.4 SPMD RESULTS

Analytical results are presented in Table 4-9. SPMDs were reported as non-detect for PCB
Aroclors.

The SPMD method-reporting limit for PCB Aroclor 1254 was reported by the laboratory in units
of ng/SPMD. The reporting limit for Aroclor 1254 in the water was calculated using the method
described in Section 3.4.3. As discussed in Section 3.4.3, calculated reporting limits should be
considered estimates. When the more conservative linear uptake model is applied, the non-
detect Aroclor 1254 concentration is 0.2 ng/L. The level at which the Aroclor was not detected
is below the AWQC of 14 ng/L.

4.4.1 Discussion of SPMD Results

The presence of PCBs in water can have biological consequences at concentrations below which
it is possible to detect the contaminants in samples obtained using conventional sampling
techniques. SPMDs can reveal occurrence of contamination at these environmentally-relevant
levels (USGS, 1999). SPMD results indicate that PCB-Aroclors are not present at these low
levels during steady-state conditions. While the water column results (dissolved and paniculate)
indicate that localized partitioning of PCBs to the water column may occur when sediments are
mechanically suspended, the PCBs did not appear to partition to the water column during steady-
state conditions.

\\Por2\projects\53-F0072173.00 Brdford\Delivery Order No. MMn-Waicr RcportUn-Woler Rcpon-RNM-doc 4-7



SECTIONFOUR Investigation Results

L
4.5 BIOLOGICAL TISSUE RESULTS r

[
Clam and crayfish tissue was analyzed for PCBs and lipid content. PCBs were detected in clam
tissue and crayfish tissue and exoskeleton collected at the debris piles and at the background r
location. [^

Analytical results are presented in Table 4-10. Aroclor 1254 was detected in all clam tissue
samples collected at the debris piles at concentrations ranging from 604 ug/kg to 344 ug/kg. j
Clam tissue collected at the background location exhibited an Aroclor 1254 concentration of 23.8
Ug/kg. In general, the debris pile clam tissue concentrations of Aroclor 1254 were ten times the r
concentration found in the clam tissue collected at the background location. [^

Crayfish sample results collected at the debris piles exhibited Aroclor 1254 concentrations
ranging from 2,670 ug/kg to 75,600 ug/kg. Crayfish collected at the background location
exhibited an Aroclor 1254 concentration of 268 ug/kg. PCBs detected in crayfish may be the
result of bioaccumulation or may be due to presence of PCBs (in dielectric fluid) on the crayfish p
skeleton, or a combination of both. If crayfish concentrations are a result of bioaccumulation, [_
crayfish sample results may not be directly comparable due to the differences in the sizes of
individuals between the sample locations. PCB concentrations will tend to be higher in larger, P
older crayfish due to the longer period of time the individuals are exposed. Crayfish weight and L
sizes are presented in Table 3-2.

The relatively high concentrations of Aroclor 1254 in the tissues for sediment-associated biota at [_
the piles, the detection of the same Aroclor in the sediment, and the lack of Aroclor 1254 in the
water column at steady state conditions (as sampled with the SPMDs), indicates that the fj~
sediment in the piles may be an exposure medium for ecological receptors. Similarly, these data L.
suggest that the river water may not be a significant source of PCBs observed in the species
studied.

4.5.1 Discussion of Tissue Results r -

There are no readily available screening benchmark values for PCBs in shellfish tissues.
However, there are a variety of screening values for PCBs in fish tissues that have been p
developed for the protection of aquatic biota and humans who may consume fish. These I
benchmark values range from 10 ug/kg to 23 ug/kg (whole fish, wet wt) for the protection of
human health and 100 ug/kg for the protection of piscivorous wildlife (USEPA 1995, OEHHA r
1998, GLWQI 1989). In the absence of shellfish-specific tissue screening values, the fish tissue L
screening values (for protection of aquatic biota and for human health) were compared against
the reported clam and crayfish tissue concentrations. The screening values were exceeded for
both clams and crayfish, at all locations including the background locations. However, the
magnitude of exceedance was greater at the debris piles. p

The exceedance of screening benchmark values (for water, sediment and tissues) does not L.
necessarily indicate that there is actually a risk to ecological or human receptors who may be
exposed to these media. The benchmark values are generic, non-site-specific, intentionally
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SEGTIONFOUR Investigation Results

conservative values that are meant to be used for screening purposes only. As such, detected
chemicals that do not exceed their benchmark values may be eliminated from further risk
considerations. Chemicals that exceed their benchmark values may be evaluated further, on a
more site-specific and receptor-specific basis to assess whether they are present at concentrations
that are likely to pose a threat to aquatic biota and associated wildlife and human receptors. This
additional evaluation may be performed in accordance with DEQ's Guidance for Ecological Risk
Assessment. Alternatively, since the exceedances of chemicals appear to be localized the option
of removal of the localized elevated concentrations without further assessment may also be
considered.

4.6 STORMWATER DRAIN SEDIMENT RESULTS

The stormwater catch basin and outfall sediment samples were analyzed for PCBs, TOC,
SVOCs, metals, hydrocarbons and butyltins. In addition, the catch basin samples were analyzed
for VOCs and the outfall samples were analyzed for butyltins in porewater. Analytical results
are presented in tables 4-11 through 4-15. At the request of DEQ, sediment results were again
compared to the NOAA TEL and TEC. In the event a NOAA TEL or TEC was not available for
a particular compound, the lowest of the screening values provided in Section 4.3 was chosen for
comparison to sediment results. The tributyltin results were compared to the Puget Sound
Tributyltin No Adverse Effect Level (Puget Sound NEL). The screening values used in the
evaluation of each compound are provided on the Analytical Results Tables. A summary and
description of all benchmark values is presented in Table 4-18. Compounds for which no
screening values were available are presented in Table 4-19.

4.6.1 PCBs

Aroclor 1260 was detected in all catch basin and outfall samples. The Aroclor 1260
concentration exceeded the NOAA TEL benchmark in catch basin #1 and drain outfall #1
(Figure 4).

4.6.2 TOCs

TOC concentrations were between 4,100 and 20,000 mg/kg (0.41 - 2%).

4.6.3 SVOCs

SVOCs were detected in all of the catch basin and outfall samples. Several PAHs were detected
above the NOAA TEL in all of the samples. In addition, bis(2-ethylhexyl)phthalate
concentrations in catch basin #1 and #2 and outfall sample #1 exceeded the Region 9 benchmark
value.

4.6.4 VOCs

Acetone and carbon disulfide concentrations in both catch basin #1 and #2 exceeded the ORNL.
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4.6.5 Metals ,

Arsenic, cadmium, chromium, copper, nickel and zinc concentrations exceeded NOAA TEL
benchmark values in all samples. In addition, iron and manganese were detected above the NY ,.
and Ontario LEL benchmark values in all sample locations. Arsenic, cadmium, iron, manganese [i
and some nickel concentrations were similar to background soil concentrations (Washington
State Department of Ecology, 1994). r

I
4.6.6 Hydrocarbons

Hydrocarbons in the diesel and motor oil range were detected in all catch basin and outfall [
samples. No ecological sediment screening benchmark value was available for hydrocarbons in
the diesel or motor oil range. f

4.6.7 Butyltins

Butyltins were detected in catch basin #1, drain outfall #1 and drain outfall #2 sediment samples. L
The catch basin #2 tributyltin (TBT) concentration exceeded the Puget Sound NEL saltwater
benchmark value. Porewater analysis for butyltins exhibited detections for mono- and dibutyltin, |
however, no benchmark screening values were available for comparison. TBT was not detected
in the porewater analyses. •—

4.6.8 Discussion of Sediment Results

Contaminants found in the catch basins near the Sandblast Building appear to have impacted the I
sediment collected directly below the catch basin outfalls in the Columbia River. The
contamination consists of mostly the same PCB, PAH and metals compounds in the drain r~
samples (Tables 4-11, 4-13 and 4-15). In addition, the PCB Aroclor found in the catch basins L
and the sediment below the outfalls in the sandblast grit area (Aroclor 1260) is the same Aroclor
found in the transformer fluid spilled at this location in 1995. This differs from the sediments f
adjacent to the landfill, where Aroclor 1254 was detected. ^-

TBT was detected above the selected benchmark value in the bulk sediment above catch basin p
#2. The bulk sediment TBT concentration collected below the catch basin #2 outfall was below I
the benchmark value. TBT was not detected in the pore water sampled below the outfall,
indicating that the compound is not bio-available to potential aquatic ecological receptors. j"

The stormwater drains exhibit contamination that may be a result of maintenance activities
conducted nearby and the sandblast building and the release of transformer oil. [""

4.7 WASTE CHARACTERIZATION

To facilitate waste disposal, USAGE sampled electrical equipment retrieved from the shoreline L,
of Bradford Island in October 2000. Analytical results are summarized in Table 4-20. PCB
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SECTION FO U R Investigation Results

Aroclor 1254 was detected in four pieces of electrical equipment.' The results of the USAGE'S
electrical equipment testing are presented in Appendix F.

4.8 DATA QUALITY EVALUATION

Laboratory data was independently validated for quality and usability. The validation identified
false positives (PAHs), unverifiable quantitation limits, and results that should be considered
estimated. The Data Validation Report is presented in Appendix C.

Validated concentrations, quantitation limits and qualifiers are presented in the Analytical Data
Summary tables (Tables 4-1 through 4-17). The data is acceptable for project use as reported
with associated qualifiers.

4.9 UNCERTAINTIES IN FIELD AND ANALYTICAL DATA

The data evaluation process includes several sources of uncertainty. There are uncertainties
associated with field sampling and collection and laboratory analyses that introduce some
unavoidable and unquantifiable uncertainty into the data that may tend to underestimate or
overestimate actual contaminant concentrations. Additionally, for some pesticide chemicals, the
RLs exceeded the screening benchmark values. Because these were a limited number of
chemicals and they were uniformly reported as non-detects, it is believed that their occurrence is
unlikely and therefore, the uncertainty associated with the high RLs is believed to be of low
significance for this site investigation.

There are also a number of chemicals for which no screening benchmarks were available (Table
4-19) including several inorganics (metals), SVOCs and herbicides. The majority of these
chemicals were reported as non-detects. The few chemicals that were detected are primarily
metals with a generally low or poorly known potential for ecological toxicity (selenium
excluded). The primary source of these chemicals, if they were likely to occur, would be
through overland runoff from the landfill via stormwater.

The type of Aroclor that was found in the in-water surveys (Aroclor 1254) is different from the
Aroclor 1260 that was found at the landfill, indicating that solid phase transport from the landfill
does not appear to be a significant source of PCBs (and by extension, other low solubility
chemicals) to the river sediments. Because of the low potential for these chemicals without
benchmarks to be actually present in the sediments, the uncertainty associated with these
analytical data is believed to be of low significance.
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SECTIOHFIVE Summary and Conclusions

5.0 SUMMARY AND CONCLUSIONS

5.1 STORMWATER DRAIN SUMMARY

Sediments from both of the catch basins and near the outfalls in the river exhibited PCB Aroclor
1260 concentrations; catch basin and outfall #1 exhibited concentrations above the selected
benchmark screening value for PCBs. Several PAHs and metals were present above screening
values in all locations. Acetone and carbon disulfide were detected at concentrations above
selected benchmark values in both catch basins and TBT was detected above the selected
benchmark value at catch basin #2. It appears that maintenance activities conducted near the
catch basins have impacted the sediment within the catch basins and that sediment has been
transported into the river.

5.2 IN-WATER PILES SUMMARY

Three debris piles containing electrical equipment were found and delineated in the offshore area
of Bradford Island. The approximate extent and volume (313 cubic yards) of electrical debris in
the water has been delineated. The number and locations of debris piles are similar to the areas
described and drawn by employees interviewed during the Final Site Investigation (Tetra Tech,
1998). No further debris associated with the landfill is expected in the offshore area proximate
to the Bradford Island Landfill.

Investigation of the sediment in the debris piles resulted in partial delineation of the extent of
contamination. PCBs in sediments within Pile #1 area was limited to samples taken within the
debris pile, while PCBs in sediments within Pile #2 area was detected within and on the
perimeter of this pile. Sediments proximate to the debris pile discovered during this
investigation (Pile #3) have not yet been evaluated. Besides PCBs, other chemicals found in
sediment that exhibited concentrations above screening values include selected metals in Pile #1
and Pile #2, and PAHs in Pile #2.

Water column sediment and paniculate concentrations and clam and crayfish tissue results
exhibit PCB concentrations above background results. Dissolved PCBs in the water column were
detected in Pile #1 in two locations above the AWQC in samples collected while sediment was
suspended. PCB Aroclors were not detected in the water column in SPMD samples taken during
steady state conditions.

If sediments are suspended, temporary and localized release of contaminants may occur, making
them available to aquatic biota. However, this limited exposure is not expected to cause adverse
affects to aquatic biota through the mechanism of toxicity due to direct exposure or due to food
web-mediated exposure.

Benthic invertebrates are exposed to PCBs via contaminated sediments. Sediment contamination
and the resulting ecological risk is not expected to increase as a result of removal of equipment
from the site. Instead, the magnitude of risk will be reduced by the removal of the continuing
source of PCBs represented by the electrical equipment.
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SECTIONFIVE Summary and Conclusions

5.3 CONCEPTUAL SITE MODEL r

The conceptual model based on the results of the in-water investigation is summarized as
follows: r

a) Some of the PCB-containing electrical equipment disposed of into the Columbia River L
have leaked, and continue to leak, releasing PCBs into the water and sediment
surrounding the waste disposal area.

b) Little contaminated sediment is present in the disposal area, due to annual scouring (i.e.,
suspended and bedload transport of sediment) of the region when the dam spillway is [
open (generally during Spring runoff). Therefore, the detection of PCB contaminated L
sediment suggests in this area suggests a continuing source of PCBs to the environment.

c) PCBs have impacted (through direct contact or accumulation of PCBs) benthic aquatic L
species in the disposal area.

d) Due to the small volume of PCB equipment present, and the apparent low rate of release
due to equipment leakage, only very low PCB concentrations are present in the water
column (as dissolved component PCBs) under normal river conditions (below detection, r~
based on SPMD data from the in-water investigation). L

e) Elevated PCBs will be present in the water column (as dissolved and paniculate
components) during the proposed electrical equipment removal (as well as during the
anticipated Spring spill after the fish window), due to the release of PCBs from affected
sediments that become entrained in the water column during the work (based on the water
column data from the in-water investigation).
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SECTIONSIX Equipment Removal Evaluation

6.0 EQUIPMENT REMOVAL EVALUATION

6.1 JUSTIFICATION

One of the primary objectives of this investigation was to determine whether the PCB containing
items should be removed, when they should be removed and what types of "best engineering
practices" could be employed to minimize the risks to the environment. The conceptual site
model developed from this data indicates that the electrical items are a continuing source of
PCBs in the environment. This has lead to the conclusion that leaving the equipment in the river
poses a greater threat to the environment than removing them and also to the determination that
the items should be removed as soon as possible. The following sections describe a removal
plan that is based on earlier work as well as on this data and develop a preliminary ecological
risk screening for the removal action.

6.2 CONCEPTUAL REMOVAL PLAN

Several removal options were considered for removal of the electrical equipment, including an
isolation cofferdam and excavation; mechanical dredging; and a diver-assisted removal. The
proposed removal plan is a diver-assisted equipment removal. This method is preferred for the
following reasons:

• Timing - it can be conducted within the current fish window.

• Proven effectiveness - the same approach worked well in December 2000.

• Size of the project - the volume of waste (313 cubic yards) is relatively small and a good
portion of the waste is non-PCB containing, therefore a simple and straightforward approach
is warranted.

• Minimal adverse environmental risk - short-term increased exposure; little impacted
sediment is present to entrain into the water column.

• Implementability- other techniques would require detailed designs, more equipment, and
more time to perform.

The waste-related items will be removed from the three distinct near-shore areas identified
during the investigation. Additional electrical components located within these three general
areas, and any other components discovered, will be located and recovered. A diver will attach a
recovery line to each item and a crane mounted on a barge will raise the items to the surface.
Once at the surface, each item will be placed into a containment area on the barge.

During the recovery operation, a full depth turbidity screen will be installed and anchored in-
place around the work area and will remain in place following recovery to allow for settling of
suspended sediments. The screen type will likely consist of a nonwoven permeable fabric and be
ballasted to maintain contact with the river bottom. A recent pilot study completed by URS at a
former U.S. Steel facility (Shearwater site) in San Francisco Bay, California indicated that these
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fabrics greatly reduce turbidity from dredging outside the protective screen. In one case the ,
turbidity inside the screen was greater than 350 NTU while the turbidity outside the screen was I
just above background (12 NTU). Since the majority of the PCBs are associated with the
particulate component (i.e. turbidity), containment of the turbid water minimizes exposure and r
risk. For this project, the turbidity screen will remain in-place following removal activities until L
the sediment entrained in the water column during operations settles as indicated by turbidity
monitoring data. [~

Real-time turbidity monitoring will be implemented before, during and after equipment removal
at regularly scheduled intervals, and at stations upstream and downstream at the river surface, at r
multiple depths. Visual observations for surface sheen or plumes will also be conducted. Action L
levels will be developed prior to implementation, and removal activities will be stopped if
monitoring indicates an exceedance. |

6.3 PRELIMINARY ECOLOGICAL RISK SCREENING

6.3.1 Expected Concentrations and Toxicity

Adverse effects to biota during the removal process may occur in two ways: direct toxicity to [^
benthic and aquatic invertebrates and fish that may be exposed to residual PCBs in the sediments
and water column and bioaccumulation-related impacts to other biota that may consume these P
invertebrates. The transport mechanisms for PCBs during the removal would be: resuspension of I—
the sediment particulates into the water column; partitioning from the particulate component to
the dissolved component; further partitioning from the dissolved component to dissolved organic
carbon (DOC) present in the water column; and transport of these components by river currents.

Detected PCBs in the dissolved phase were quantified as Aroclor 1254 during the diver-assisted P
resuspension study. The maximum measured concentration was 0.265 |J.g/L. The average L-.
concentration from all samples (excluding the Goose Island sample and applying one-half the
detection limit for the one ND observation) was 0.069 Hg/L. The average value is more
representative of the potential concentrations in water during removal operations since it
integrates the characteristics of all the debris piles. The particulate phase concentration was n
measured at a maximum of 7.28 jig/L and an average of 1.66 |Xg/L. L ,

These measured concentrations in water are likely to overestimate the bioavailable concentration ,- -
for aquatic biota for several reasons: [

1) For molecules of large size such as more heavily chlorinated PCB congeners, molecular
volume, lipid solubility and steric hindrance are all-important aspects, which regulate and
limit the bioavailability of PCBs and their ability to pass through biological membranes.
The ability of the less heavily chlorinated PCBs to bioaccumulate is reduced by sorption r—
of less heavily chlorinated PCB congeners with dissolved organic carbon in water. DOC |_
was not measured during the in-water investigation; its potential to reduce the
bioavailability of PCBs is therefore unknown. P
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SECTIONSIX Equipment Removal Evaluation

2) The highest PCB concentration would occur near the equipment being removed, and if a
turbidity screen were placed around the area it would occur within the work area and
would include both the soluble and the particulate-associated fractions. PCB
concentrations outside the work area would be initially limited to the soluble phase.
Dissolved concentrations would eventually be reduced due to the effects of adsorption
onto paniculate matter in the water column, and to the effects of mixing and dilution.

3) The dissolved phase PCB concentration will decrease as the concentrations are diluted in
the river. Using the experimentally determined average dissolved water concentrations
of 0.069 u,g/L and a simple dilution calculation, the dissolved water concentration is
estimated to be below the AWQC CCC (see Section 4.2 for additional discussion about
the use of the benchmarks) within approximately 100 feet of the work area. In addition,
it is expected that a portion of the dissolved PCBs may become sorbed to the turbidity
screen fabric, thereby helping to lower the concentration of dissolved PCBs in the water
column outside of the screen.

4) The exposure duration for elevated concentrations of PCBs in the water column is
temporary and of limited duration (approximately 2 weeks). Therefore, the potential for
increased exposure to aquatic receptors is also short-term and limited.

As stated above, concentrations of PCBs in water outside the work area are expected to be
substantially lower than inside the work area. It is, in fact, likely that PCB concentrations in
water outside the turbidity screen may be below detection limits. The potential exposure duration
for aquatic invertebrates and fish is also likely to be more transitory due to their freedom of
mobility outside the work area. As noted above, the potential average and maximum water
soluble PCB levels within the work area are well below the LOEC values for invertebrates and
fish. This is also true outside the work area where the PCB concentrations would be lower.
Because of the expected decrease in PCB concentrations outside the work area, it is unlikely that
the AWQC will be exceeded outside the work area. Furthermore the dissolved phase
concentration would be diluted (see above). Therefore, toxicity to aquatic invertebrates and fish
outside the work area due to increased PCB concentrations in the water column during removal
is highly unlikely and not expected to occur.

A search of USEPA's aquatic toxicity database (AQUIRE) was conducted to identify more
definitive sources of information for No Effects Concentrations (NOEC) and Lowest Observed
Effects concentrations (LOEC) for test species that would be relevant to the project site. The
lowest LOEC reported for a sub-lethal endpoint in freshwater invertebrates was the EC50 (50th

percentile effects concentration) for reproductive effects seen in the water flea (Daphnia magnd)
at 1.1 fig/L for a 14-day exposure to Aroclor 1254 (Nebeke, 1974). Among freshwater fish,
effects on growth were seen in the Coho salmon (Onchorhynchus kisutch} at 7.8 M-g/L following
a 14-day exposure period (Halter, 1974). The conservatively estimated soluble concentrations of
PCBs (both maximum and average) within the recommended removal action work area are well
below these LOEC levels. Therefore, the temporary and spatially limited exposure of aquatic
biota within the work area to PCBs that may be solubilized during the removal are not expected
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to cause adverse effects to aquatic biota through the mechanism of toxicity due to direct
exposure. |

6.3.2 Indirect Exposure and Bioaccumulation-Related Toxicity ,

Bioaccumulation is the process by which chemicals accumulate in biological tissues at
concentrations that are higher than in the surrounding environment. Biomagnification is the r
process by which chemical concentrations in biota increase with increasing (e.g. higher) trophic [
status of the biota. PCBs, by virtue of their hydrophobic and lipophilic nature and persistence,
bioaccumulate in the fatty tissue of biological organisms. PCBs are also one of the few r
chemicals documented to biomagnify in aquatic food webs. PCB levels in tissue generally L
increase with age, size and lipid content of the biota. Estimating (as opposed to measuring) the
concentration of PCBs in tissues implies a certain steady state equilibrium between the abiotic
and biotic media. The PCB equipment removal is proposed during an environmental window
when anadromous fish and fish of high ecological or recreational value would be absent. ,-
Therefore, the potential for increased human health risks for anglers due to in water removal \
activity is low or absent.

The only fish that may be present and exposed to PCBs in water during removal activities would
be resident fish. It is difficult to estimate the potential incremental increase in invertebrate or
fish tissue concentrations of PCBs due to increased water column concentrations of PCBs for a p
period of 2 weeks and the subsequent increased risk to predators that may consume them. [_
Aquatic biota that may accumulate increased PCBs during this period would most likely be
confined within the work area and may or may not survive the effects of increased turbidity or P
other physical habitat disruption during equipment removal activities. Even if they survive the L
work period and escape into the free water column, it is unlikely that these fish would comprise
the only food source for any piscivorous receptor such as cormorants, bald eagles or river otters
(all of which may occur in the area). .

Aquatic biota outside the work area will be exposed to lower dissolved PCB concentration, T
therefore they will likely bioaccumulate PCBs to a lesser degree. The SPMD data indicated no L-
detectable concentrations of PCBs in the water column over a period of 47 days. Therefore,
bioaccumulation in fish tissues due to dissolved PCBs in water is expected to be low or below
detection. As a preliminary screening level comparison, the potential increase in fish tissue
concentrations of PCBs was estimated by assuming 14 days of exposure for a resident fish p
(either white sturgeon and walleye which are both sought after game fish) in the area that has an [_
average life span of 3 years. By applying USEPA's bioconcentration factor for PCBs in fish
(31,200) given in the 1980 ambient water quality criterion document for PCB to the average P
measured soluble PCB concentration (0.069 Hg/L), the concentration increase in fish due to L
remedial activity was estimated as 27 u.g/kg (whole body). This is in addition to the PCB
concentration already in fish resident in the vicinity of Bradford Island. The increased risk to the
fish itself, and any wildlife consumers of fish from a 27 Jig/kg increase in tissue residues would
be an incremental risk above any risk already present from the existing body burdens of PCB. r-
The estimated 27 ^g/kg increase in PCB concentrations may in itself overestimate the increase in [ _,
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SECTIONS IX Equipment Removal Evaluation

PCB tissue residues due to a temporary increase in waterbome PCB concentrations. This is
because the time for waterborne PCB to reach steady state normally exceeds 14 days in fish. The
estimated site related PCB increase in fish tissues due to equipment removal is well below the
Great Lakes screening value of 100 jig/kg in fish tissue for the protection of aquatic wildlife,
including birds, mammals and carnivorous fish. Therefore, it is unlikely that that there could be
any increased risks to human or ecological receptors due to food web-mediated exposure to
PCBs as a result of the in-water removal activities.

6.3.3 Toxicity to Benthic Invertebrates

Since this is an ongoing source and risk, the magnitude of this risk is not expected to increase
due to the removal of electrical equipment. Rather, the risks would be ultimately be reduced,
although not eliminated, by the removal of the continuing source of PCBs represented by the
electrical equipment.

Residual concentrations in sediments are likely to exceed commonly used screening values for
PCBs in sediments in the immediate area of the debris piles. However, this represents no change
from current conditions. The elevated concentrations of PCBs measured in the crayfish and
clams from within the debris piles would be expected to remain the same or decrease after
removal of the piles and the continuing source of PCBs that they represent. Therefore, exposure
of benthic biota to residual PCBs in the sediment would be no greater, and eventually lower than
under current conditions. It is also unlikely that there would be any increase in exposure or dose
for receptors that may feed on these benthic biota (e.g., diving birds). As seen in the videotape
from the in-water investigation, shellfish and crayfish are distributed in large areas of the
riverbed and were present in areas both inside and outside the debris piles. The proposed work
area is small compared to the home range of mammalian and avian consumers of benthic species
(although it is large compared to the home range of benthic species with limited or no mobility).
Therefore, uncovering of sediments and associated benthos by removal of the electrical
equipment would not represent a significant new food source for bottom feeders and divers and
is not likely to lead to significantly increased risk for these receptors.

6.3.4 Potential Adverse Effects

The potential adverse effects associated with PCBs during the in-water removal of electrical
equipment may be summarized as follows:

a) Toxicity due to direct exposure of aquatic invertebrates and fish within the work area to
dissolved and particulate phase PCBs.

b) Toxicity due to direct exposure of aquatic invertebrates and fish outside the work area
(i.e. outside the turbidity screens) to soluble phase PCBs.

c) Indirect exposure and bioaccumulation-related toxicity to semi-aquatic birds, mammals
and predatory fish that may consume aquatic invertebrates and fish containing PCBs in
their tissues.
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d) Toxicity to benthic aquatic invertebrates that may be exposed to residual PCBs in the
sediments and bioaccumulation-related impacts to other biota that may consume these
invertebrates.
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SECTIOHSEVEN Recommendations

7.0 RECOMMENDATIONS

7.1 STORMWATER DRAIN

The sediment in the stormwater drain should be removed and the area surrounding the outfalls
(i.e. in the river) and the catch basins should be further investigated to determine the extent of
contamination. Additionally, a regular maintenance program should be implemented to
minimize the entrance of sediment into the storm drain system.

The USAGE removed the sediment within the drain lines, and replaced the felt "socks" that lined
the associated catch basins in October 2001. Additionally, the area surrounding the catch basins
is currently being evaluated as part of the upland investigation.

7.2 IN-WATER PILES

The PCB-containing electrical equipment should be removed as soon as practical (e.g., during
the upcoming fish-window: prior to early March 2002), to protect human and ecological
receptors.

Removing the impacted sediments is not possible during this in-water period due to lack of time
available to consider this issue, as well as the appropriate engineering and permitting needed to
support this type of a cleanup operation. Therefore, if the equipment and sediment were to be
addressed concurrently, it could probably not occur until 2003. Meanwhile, the equipment
would probably continue to release PCBs to the environment. Acting now eliminates the
possibility of the ongoing PCB release while only having modest impact on short-term exposure
to aquatic biota.

The benefits of the recommended removal are three-fold: a reduction of the mass of PCBs
available to be released to the environment; a long-term reduction of risk to sediment-associated
biota; and a long-term reduction in the subsequent food-web transfer of PCBs from resident
aquatic species to higher orders of fish and wildlife. It is unlikely that there would be
significantly increased risks to potential ecological receptors as a result of the removal of the
electrical equipment.

In summary, the removal of the PCB-containing electrical equipment is unlikely to result in
increased risks to human or ecological receptors either inside or outside the work area. While
there may be some short-term increase in direct exposure to some of the aquatic biota, this is not
associated with significantly increased risks. In the long-term, the removal action will serve to
decrease risks to ecological and human health by removing the continuing source of PCBs in the
area.

The nature and extent of the impacts to the sediment should be investigated and the risks from
the sediment should be determined.
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TABLE 3-1
Sample Location and Analyses Summary

Site Location Sample Number, Location and/or Matrix Analyses

Water Column

Pile #1

Pile #2

Background Location

3 x (Water, Particulate, and Sediment)

1 x (Water, Particulate, and Sediment)

1 x (Water, Particulate, and Sediment)

8082, 9060 (paniculate and
sediment only)

8082, 9060 (particulate and
sediment only)

8082, 9060 (particulate and
sediment only)

SPMD

Tissue

Drain Sampling

Pile #1

Pile #2

Pile #3

Background Location

1 x (Sampling Sheet)

1 x (Sampling Sheet)

1 x (Sampling Sheet)

1 x (Sampling Sheet)

8082

8082

8082

8082
River-Bottom Sediment

Pile #1

Pile #2

1 x Pile Perimeter

1 x Pile Perimeter

2 x Pile Perimeter

2 x Pile Perimeter

8082

8082, 8081A, 8151A, 8270B,
6010/7000, 7471 A, NWTPH-HCID,
9060, ASTM D422

8082

8082, 8081 A, 81 51 A, 8270B,
6010/7000, 7471 A, NWTPH-HCID,
9060, ASTM D422

Pile#1

Pile #2

Background Location

1 x (Clam Tissue), 1 x (Crawfish Tissue)

2 x (Clam Tissue), 2 x (Crawfish Tissue)

1 x (Clam Tissue), 1 x (Crawfish Tissue)

8082, Lipid Content

8082, Lipid Content

8082, Lipid Content

Sandblast Grit Building Drain
System

1 x Drain Outlet #1 (Sediment and Pore
Water)

1 x Drain Catch basin #1 (Sediment)

1 x Drain Outlet #2 (Sediment and Pore
Water)

1 x Drain Catch basin #2 (Sediment)

8082, 6010/6020/7471 , 8270C,
9060, NWTPH-HCID(Sediment
Only) Krone (GC-MS)' (Sediment
and Pore Water),

8082, 6010/6020/7471, 8260B,
8270C, 9060, NWTPH-HCID, Krone
(GC-MS) '

8082, 6010/6020/7471, 8270C,
9060, NWTPH-HCID(Sediment
Only) Krone (GC-MS) 1 (Sediment
and Pore Water),

8082, 6010/6020/7471, 8260B,
8270C, 9060, NWTPH-HCID, Krone
(GC-MS) 1

Note: 1lon Trap GC/MS method for organotin analysis developed for the Puget Sound Estuary Program.
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Table 3-2
Crayfish Samples
Size and Weight

Bradford Island Landfill

Pile #1
Sample ID 010503IW28TS

Crayfish No. Weight (g) Length (mm) Claw (mm)

Average

1
2
3
4
5
6

12.6
11

12.5
10.5
11.1

7
10.8

7.2
8.5

7
6.5

7.62
6.35
7.2

3
3.5

4
3

2.54
2.54
3.1

Pile #2 - East
Sample ID 010503IW27TS

Crayfish No. Weight (g) Length (mm) Claw (mm)
1
2
3
4

5
6
7
8
9

10
11
12
13
14
15
16
17

Average

9.9
23
24

18.6
28.8

33
17.3
22.7
20.1
43.8

14
21.4
14.3
16.3
11.8
13.7

10
20.2

7.4
8.5

12.5
9

11.5
14.5
6.5

9
9.5
12
8
8

7.5
8
7
8
6

9.0

2.5
4.5
5.5

5
6

6.5
3
4

3.5
8
3
5
4
4

4.5
4
3

4.5

Background - Goose Island
Sample ID 010509IW29TS

Crayfish No. Weight (g) Length (mm) Claw (mm)
1
2
3

Average

57.5
22.3

6.5
28.8

16.51
7.62
5.08
9.7

5.08
3.175
1.905

3.4

Pile #2 - West
Sample ID 010509IW26TS

Crayfish No. Weight (g) Length (mm) Claw (mm)
1
2
3
4
5
6
7

8
9

10
Average

32.6
23.5
4.4

33.1
15.8
6.9

26.2
13.8
18.3

14
18.9

7.62
7.62
5.08

10.16
7.62
5.08

8.001
5.715
8.255

6.35
7.2

5.08
3.556
1.905
5.08

3.048
2.286
5.715
2.54

3.302
2.54
3.5

Duplicate of 010509IW26TS
Sample ID 010509IW30TS

Crayfish No.
1
2
3
4
5
6
7
8
9

10
11
12
13
14

15
16
17
18
19
20
21
22
23

Average

Weight (g)
31.3
14.8

43
43

33.5
18.2
9.2

15.9
25

23.8
15.7
10.5

17
16.1
2.1

20.4
12.1
8.7

13.4
7.7
8.9

12.7
10.4
18.0

Length (mm) Claw
9
8

10.5
11
9

8.5
6.5

8
8.5

9
8
6
8

8.5
4
7
7

6.75.
8
6

7
7

6.5
7.7

(mm)
4
3
5

4.5
3.5

4
3
3

3.5
3.5
2:5
2.5

3.25
3

1.5
2.5
2.5

2
2.5

2
2

2.5
2.5
3.0
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TABLE 4-1
ANALYTICAL DATA SUMMARY

BRADFORD ISLAND LANDFILL - IN WATER RESULTS - WATER COLUMN SAMPLES AND COLLOCATED SEDIMENT
POLYCHLORINATED BIPHENYLS

Sample ID 0105021W03WCS/SS 010502IW04WCS/SS 010502IW05WCS 010502IW06WCS/SS 010502IW10WCS/SS 010502IW11WCS/SS 0105021W12SS Freshwater Sediment Ecological Benchmark
Area Pile #1 Pile #1 Duplicate of 010502IW04WCS Pile #1 Background Location Pile #2 Duplicate of 010502IW11WCS
Location Within Pile Within Pile Within Pile Within Pile Goose Island Within Pile Within Pile
Date Collected 5/2/2001-6/19/2001 5/2/2001-6/19/2001 5/2/2001 -6/19/2001 5/2/2001-6/19/2001 5/2/2001 -6/19/2001 5/2/2001 -6/19/2001 5/2/2001 -6/19/2001 WQC TEC

Lowest of Other
Reference Levels

Water - Dissolved Phase
Aroclor 1242 ug/L 0.0326 0.0321 0.0311 0.032 0.031 0.0299 NA 0.014 NV
Aroclor 1248 ug/L
Aroclor 1254 ug/L
Aroclor 1260 ug/L

0.032 0.031
0.032 0.031

0.0311 0.032 0.031

NA 0.014 NV
NA 0.014 NV
NA 0.014 NV

Water - Paniculate Phase
Aroclor 1242 ug/L 0.316 0.0316 0.0316 0.0316 0.0316 0.0316 NA 0.014 NV
Aroclor 1248 ug/L
Aroclor 1254 ug/L
Aroclor 1260 ug/L

0.0316
0.032

0.0316
11321

0.316 0.0316

NA 0.014 NV
NA 0.014 NV

0.0316 NA 0.014 NV

Sediment
NOAA TEL TEC

Lowest of Other
Reference Levels

Aroclor 1242 mg/Kg-dry 0.0021 0.002 NA 0.0019 0.00255 0.0021 0.00213 0.0341 0.0598
Aroclor 1248 mg/Kg-dry
Aroclor 1254 mg/Kg-dry
Aroclor 1260 mg/Kg-dry

NA 0.0019 0.00255 0.0021
NA 0.018
NA 0.0019 0.00255

0.0341 0.0598
0.0341 0.0598

0.0021 0.0341 0.0598
Total Organic Carbon 0.15 0.08 NA 0.19 0.47 0.42 0.23 NV NV

Notes:
Data presented herein reflect the concentrations, quantitation limits and qualifications as determined by the data validation process. The Data Validation Report is presented in Appendix C.
Detections are in bold.
Shaded concentrations are values above benchmark values.
U - The analyte was not detected above the reported sample quantitation limit.
J - The associated numerical value is an estimate.
NA - Not analyzed
NV - No value
WQC - Ambient Water Quality Criteria (EPA 1999).
NOAA TEL - Screening Quick Reference Table Threshold Effects Level.
TEC - Threshold Effect Concentration (MacDonald et a). 2000).
- Not applicable since other value present.
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TABLE 4-2
ANALYTICAL DATA SUMMARY

BRADFORD ISLAND LANDFILL - IN WATER RESULTS - SEDIMENTS
PESTICIDES AND POLYCHLORINATED BIPHENYLS

Sample

Area

Location
Date Collected

PCBs

Aiocloi 1016
Aioclor 1221
Aioclor 1232
Arocloi 1242
Arocloi 124B

Aroclor 1260

mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry

mg/kg-dry

010502IW07SS

Pile #1
Perimeter

5/2/01

0.01 U
0.021 U
0.01 U
0.01 U
0.01 U

0.01 U

01 05021 W08SS

Pile #1
Perimeter

5/2/01

0.014 U
0.014 U
0.014 U
0.014 U
0.014 U

0.014 U

01 05021 WO 1SS

Pile #2

East Perimeter
5/2/01

0.01 U
0.021 U
0.01 U
0.01 U
0.01 U

0.01 U

010502IW02SS

Pile #2

East Perimeter
5/2/01

0.012 U
0.012 U
0.012 U
0.012 U
0.012 U

ajM ĵaBn'oSafctwUMjaB
0.012 U

010503IW16SS

Pile #2

010503IW13SS

Pile #2

West Perimeter West Perimeter

5/3/01

0.01 U
0.021 U
0.01 U
0.01 U
0.01 U

rr !.. I V -IriVfifiiliiWA^ f!P •

0.01 U

5/3/01

0.013 U
0.013 U
0.013 U
0.013 U

1 0.013 y_

0.013 U

01 05031 W14SS

Pile #2
Within Pile

5/3/01

0.01 U
0.021 U
0.01 U
0.01 U
o.oi y_

UtejjjjjS'o.'s.ijfriEiSglsBSg
0.01 U

01 05031 W15SS

Pile #2

Duplicate of 14 SS
5/3/01

0.01 U
0.021 U
0.01 U
0.01 U
0.01 U

4i«' h-AA^n^T^ '"!/"* fiW*

0.01 U

010503IW17SS

Pile #2
Within Pile

5/3/01

0.012 U
0.012 U
0.012 U
0.012 U
0.012 U

Ilil 1 U ' 1 n J'l 11 ' •*"

0.012 U

Pesticides

Aldrln |

alpha-BHC

beta-BHC
delta-BHC
gamma-BHC (Undone)
Chlordane (technical)
4,4'-DDD
4,4' -DDE
4,4'-DDT
Dieldrln
Endosulfan 1
Endosulfan II

Endosulfan sulfate
Endrin

Endrin aldehyde
Heptachlor

Heptachloi epoxide
Methoxychlor
Endrin ketone
Toxaphene

ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry

1 U
1 U
1 U
1 U
1 U

10 U
2 U
2 U
2 U
2 U
1 U
2 U
2 U
2 U
2 U
1 U
1 U

10 U
2 U

100 U

NA
NA
NA
NA
NA
NA

NA

NA
NA

NA

NA

NA

NA

NA

NA
NA

NA

NA

NA
NA

U
U
U
U
U

10 U
2 U
2 U

1.7 J
2 U
1 U
2 U
2 U
2 U
2 U
1 U
1 U

10 U
2 U

100 U

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

1 U
1 U
1 U
1 U
1 U
9 U

0.8 J
0.5 J
2 U
2 U
1 U
2 U
2 U
2 U
2 U
1 U
1 U
9 U
2 U

91 U

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

1 U
1 U
1 U
1 U
1 U

10 U
2 U
2 U
2 U
10 U
1 U
2 U
2 U
4 U
4 U
1 U
4 U
10 U
2 U

100 U

1 U
1 U
1 U
1 U
1 U

11 U
2 U
6 U
2 U
9 U
1 U
2 U
2 U
3 U
5 U
1 U
3 U
11 U
2 U

110 U

NA
NA
NA
NA
NA
NA
NA
NA
NA

•NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Freshwater Sediment Ecological Benchmark Values

NOAATEL TEC Lowest of Other Reference

Levels

0.0341

0.0341
0.0341
0.0341
0.0341

0.0341

0.0598
0.0598
0.0598
0.0598
0.0598

0.0598

-
-
-
-

_

NV
NV
NV
NV

0.94
4.5

3.54
1.42
NV
2.85
NV
NV
NV

2.67
NV
NV
0.6
NV
NV
NV

NV
NV
NV
NV
NV

3.24
4.88
3.16
4.16
1.9
NV
NV
NV

2.22
NV
NV
2.47
NV
NV
NV

2
6
5

120
-
-
-
-
-
-

5.4
5.4
NV
-

NV
68
-

19
NV
28

Ontario LEL
Ontario LEL
Ontario LEL
ORNL

OSWER
OSWER

ORNL

ORNL & OSWER

OSWER

Notes:

Data presented herein reflect the concentrations, quantriation limits and qualifications as determined by the data validation process. The Data Validation Report is presented in Appendix C.
Detections are in bold.
Shaded concentrations are values above benchmark values.

NV - No Value

NA - Not Applicable
J - The associated numerical value is an estimate.
U - The analyte was not detected above the reported sample quantrtation limit.
- Not applicable since TEL or TEC are present.
Ecological Benchmark Values:

NOAA TEL - Screening Quick Reference Table Threshold Effects Level.
TEC - Threshold Effect Concentration (MacDonald et al. 2000).
Ontario LEL - Ontario Ministry of the Enviornment Lowest Effect Level.
ORNL - Oak Ridge National Laboratory Secondary Chronic Values.

I:\S3-F0072173.00 B«Jlotd\Delivery Order No. t MrvWater Report \final TolbesUables 4-2.»S



TABLE 4-3

ANALYTICAL DATA SUMMARY

BRADFORD ISLAND LANDFILL - IN WATER RESULTS - SEDIMENTS

TOTAL ORGANIC CARBON

Sample
Area
Location
Date Collected

Total Organic Carbon mo/kfl-drt
%

OI0502IW07SS
Pile II

Perimeter
5/2/01

1500

0.15

010502IW08SS

Pile 11
Perimeter

5/2/01

390
0.039

010502IW01SS
Pile 12

East Perimeter
5/2/01

1900
0.19

010502IW02SS
Pile 12

East Perimeter
5/2/01

1300

0.13

010502IW16SS
Pile »2

West Perimeter
5/3/01

1500

0.15

010503IW13SS
Pile 12

West Perimeter
5/3/01

1300

0.13

010502IW14SS
Pllet2

wimtn pile
5/3/01

3800
0.38

010502IW15SS
Pile 12

Duplicate of M SS
5/3/01

2900
0.29

010503IW17SS
Pile 12

Within Pile
5/3/01

2400
0.2-1

Data presented herein reflect the concentrations, quantitation limits and qualifications as determined by the data validation process.
The Data Validation Report Is presented In Appendix C.
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TABLE 4-4

ANALYTICAL DATA SUMMARY

BRADFORD ISLAND LANDFILL - IN WATER RESULTS - SEDIMENTS

SEMIVOLATILE ORGANIC COMPOUNDS

îmole
Hrea
•bcalion
pale Collected

H 2.4-Trichlorobenzene
•2-bichlorobenzene
p,3-Dichlorobenzene
1 1 ,4-Dlchlorobenzene

4tt4 5-Trichlorophenol
•4.6-Trichlorophenol
Ba-Dichlorophenol
12,4-Dlmethylphenol
|2,4-Dinltrophenol

H.4-Dinitrotoluene
•.6-Dinltrotoluene
Tl-Chloronaphthalene
p-Chlorophenol

i-Methylnaphthalene
B-Metlivlphenol
H-NHroanlline
|2-Nttrophenol .
J3- & 4-Methylphenol

•|.3'-Dichlorobenzidine
•-Nitroanillne
V,6-Dinitro-2-methylphenol
U-Bromophenylphenylether
U-Chloro-S-methylphenol

•-Chloroaniline
B-Chlorophenylphenylether
Ti-Nitroanlline
|4-Nitrophenol
•gcenaphthene
Hcenaphthylene
•nthrocene
[Benz(a)anthracene
JBenzidlne

^fenzo(b)fluoranthene
^renzo(g,n,i)perylene
1 Benzo(k)fluoranthene

Jfienzoic Acid
•enzyl Alcohol
Bs(2-Chloroethoxy)methane
[bls(2-Chloroethyl)efher
Jbls(2-Chloroisopropyl)ether
»s(2-Ethylhexyl)phthalate
•jtvlbenzylphthalate
VVarbazole
Ichrysene
lDlbenz(a,h)anthracene

Hibenzofuran
•iethylphthalate
TDImethylphthalate

Dl-n-butylphthalate
4|l-n-octylphthalate
•uoranthene
Buorene
1 Hexachlorobenzene
iHexachlorobutadlene
•exachlorocyclopentadiene
lexachloroethane
Wideno(l ,2,3-cd)pyrene
llsophorone
J ĵphthalene
•trobenzene
•nltrosodlmethylamine
|N-nilroso-di-n-propylamlno
|N-Nitrosodiphenylamlne
•ntachtorophenol (PCP)
H>enanthrene
Bienol
|pyrene

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
uq/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kq
uq/kq
.ug/kg
uq/kq
uq/kq
ug/kg
uq/kq
uq/kq
uq/kq
uq/kq
uq/kq
uq/kq
uq/kq
uq/kq
ug/kg
uq/kq
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

010502IW07SS
Pile #1

Perimeter
5/2/01

17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
9 U
17 U
9 U
17 U
17 U
17 U
17 U
17 U
17 U
43 U
17 U
17 U
17 U
17 U
17 U
17 U
9 U
9 U
9 U
17 U
17 U

9 U
9 U
9 U
43 UJ
17 U
17 U
17 U
17 U
190 U
17 U
43 U
9 U
9 U
17 U
17 U
17 U
85 U
17 U
9 U
9 U
17 U
17 U
17 U
17 U
9 U
17 U
9 U
17 U
17 U
17 U
17 U
17 U
9 U
17 U
9 U

010502IW01SS
Pile #2

East Perimeter
5/2/01

16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
8 U
16 U
8 U
16 U
16 U
16 U
16 U
16 U
16 U
40 U
16 U
16 U
16 U
16 U
16 U
16 U
8 U
8 U
8 U
16 U_,
16 U

8 U
8 U
8 U

40 UJ
16 U
16 U
16 U
16 U
42 U
17 U
40 U
8 U
8 U
16 U
16 U
16 U
30 U
16 U
8 U
8 U
16 U
16 U
16 U
16 U
8 U
16 U
8 U
16 U
16 U
16 U
16 U
16 U
8 U
16 U
8 U

010503IW16SS
Pile #2

West Perimeter
5/3/01

16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
16 U
8 U
16 U
8 U
16 U
16 U
16 U
16 U
16 U
16 U
39 U
16 U
16 U
16 U
16 U
16 U
16 U
8 U
8 U
12

16 U
asr̂ agyrn n ij "•' FT^^

30
8 U

39 UJ
16 U
16 U
16 U
16 U
57 U
20 U
39 U

S^gî 'SSg^̂ ^̂ ^P
8 U
16 U
16 U
16 U
78 U
16 U

gg^^^^S'QftSa^ ĵJ^Lj.jP îjE

8 U
16 U
16 U
16 U
16 U

16 U
8 U
16 U
16 U
16 U
16 U
16 U

16 U

SgStgai Ofl̂ SS^^^S

010503IW14SS
Pile #2

Within Pile
5/3/01

17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
8 U
17 U
8 U
17 U
17 U
17 U
17 U
17 U
17 U
42 U
17 U
17 U
17 U
17 U
17 U
17 U
8 U
8 U
8 U
17 U
17 U

8 U
8 U
8 U

42 UJ
17 U
17 U
17 U
17 U
140 U
17 U
42 U
8 U
8 U
17 U
17 U
17 U
84 U
17 U
8 U
8 U
17 U
17 U
17 U
17 U
8 U
17 U
8 U
17 U
17 U
42 U
17 U
17 U
8 U
17 U
8 U

010503IW15SS
Pile #2

Duplicate of 14SS
5/3/01

17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
9 U
17 U
9 U
17 U
17 U
17 U
17 U
17 U
17 U
43 U
17 U
17 U
17 U
17 U
17 U
17 U
9 U
9 U
9 U
7 J
70 U

12
9 U
9 U
43 UJ
17 U
17 U
17 U
17 U
43 U
17 U
43 U
7 J
9 U
17 U
17 U
17 U
87 U
17 U
18
9 U
17 U
17 U
17 U
17 U
9 U
17 U
9 U
17 U
17 U
17 U
17 U
17 U
7 J
17 U
19

Freshwater

NOAATEL

NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
31.7
NV

NV
NV
27.2
NV
NV
NV
NV
NV
NV
NV
NV

26.83
10

NV
NV
NV
NV
NV

31.46
10

NV
NV
NV
NV

17.32
NV
NV
NV
NV
NV
NV
NV

18.73
NV

44.27

Sedime

TEC

NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
57.2
108
NV

NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
166
33
NV
NV
NV
NV
NV
423
77.4
NV
NV
NV
NV
NV
NV
176
NV
NV
NV
NV
NV
204
NV
195

nt Ecologi

Lowest of

9200
330
1700
340
NV
NV
NV
NV
NV
NV
NV
NV
NV
20.2

12
NV
NV
670
NV
NV
NV

1200
NV
NV
NV
NV
NV
620
NV
-
-

1.7

27.2
170
-

NV
NV
NV
NV
NV
182

11000
NV

—

420
600
NV

11000
NV
_

NV
NV
NV
1000
-

NV
-

NV
NV
NV
NV
NV

31
-

Ml Benchmark Values

Other Reference Levels

OSWER
ORNL
ORNL & OSWER
ORNL

Canadian ISQGs
ORNL

WA State

ORNL

OSWER

ORNL

ARCS TEC
Ontario LEL

Region IV
ORNL & OSWER

ORNL
ORNL

ORNL & OSWER

ORNL

ORNL

I

Notes:
Data presented herein reflect the concentrations, quantitation limits and qualifications as determined by the data validatto
The Data Validation Report is presented in Appendix C.
Detections are in bold.
Shaded concentrations are values above benchmark values.
NV - No Value
J - The associated numerical value is an estimate.
U - The analyte was not detected above the reported sample quantitation limit.
Elevated MRLs for dierhylphthalate. di-n-butylphthalate, butylbenzylphthalate and bis(20ethylhexyDphthalate are a result of
- Not applicable since TEL or TEC are present.
Ecological Benchmark Values:
NOAA TEL - Screening Quick Reference Table Threshold Effects Level.
TEC - Threshold Effect Concentration (MacDonald et al. 2000).
WA State - Washington State Sediment Quality Criteria "no effects' level.
ARCS TEC - Assessment and Remediation of Contaminated Sediment (ARCS) Project Threshold Effect Concentration.
ORNL - Oak Ridge National Laboratory Secondary Chronic Values.
OSWER • Office of Solid Waste and Emergency Response .
Region IV - U.S. EPA Region IV Ecological Screening Value.
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TABLE 4-5

ANALYTICAL DATA SUMMARY

BRADFORD ISLAND LANDFILL - IN WATER RESULTS - SEDIMENTS

HERBICIDES

Sample ID

Area
Location
Date Collected

2,4,5-T
2,4-D
2,4-DB
4-Nltrophenol
Dalapon
Dicamba
Dlchloroprop
Dlnoseb
MCPA
MCPP
Pentachlorophenol (PCP)
Sllvex (2,4,5-IP)

ug/Kg-dr>
ug/Kg-dry
ug/Kg-dry
ug/Kg-dry
ug/Kg-dry
ug/Kg-dr,
ug/Kg-dry
ug/Kg-dry
ug/Kg-dry
ug/Kg-dry
ug/Kg-dry
ug/Kg-dry

01 05021 W07SS

Pile #1
Perimeter

5/2/01

9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U

010S02IW01SS

Pile #2
East Perimeter

5/2/01

8 U
8 U
8 U
8 U
8 U
8 U
8 U
8 U
8 U
8 U
8 U
8 U

010502IW16SS

Pile #2
West Perimeter

5/3/01

8 U
8 U
8 U
8 U
8 U
8 U
8 U
8 U
8 U
8 U
8 U
8 U

010502IW14SS

Pile «
Within Pile

5/3/01

9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U

• 9 U

010S02IW15SS

Downstream Pile *2
Duplicate of 1 4 SS

5/3/01

9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U

Freshwater Sediment Ecological Benchmark
Values

NOAATEL

NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV

TEC

NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV

Lowest ol Other
Reference Levels

NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV
NV

Notes:
Data presented herein reflect the concentrations, quantitation limits and qualifications as determined by the data validation process. The Data Validation Report Is presented in Appendix C.
NV - No Value
U - The analyte was not detected above the reported sample quantitation limit.
UJ - The analyte was not detected above the reported, estimated sample quantitation limit.
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TABLE 4-6

ANALYTICAL DATA SUMMARY

BRADFORD ISLAND LANDFILL - IN WATER RESULTS - SEDIMENTS

METALS

Sample ID
Area

010502IW07SS
Pile #1

010502IW01SS
Pile #2

010503IW16SS
Pile #2

010503IW14SS
Pile #2

010503IW15SS
Pile #2 Background Sediment Values

freshwater Sediment Ecological Benchmark Values

Location Perimeter East Perimeter West Perimeter Within Pile Duplicate of 14SS LCR Rec
Date Collected 5/2/01 5/2/01 5/3/01 5/3/01 5/3/01 Range Average

NOAATEL TEC
Lowest of Other Reference

Levels

Aluminum mg/kg-dry 12000 12000 9500 11000 13000 2794-10850 7079 NV NV 58030
Antimony mg/kg-dry 0.72 0.62 0.7 0.7 0.73 4.32-6.78 5.19 NV NV NYLEL
Arsenic mg/kg-dry 2.4 4.3 4.3 2.4 2.7 0.6-4.1 2.46 5.9 9.79
Barium mg/kg-dry 74 95 83 88 95 28.2-164.5 96.66 NV NV NV
Beryllium mg/kg-dry 0.27 0.30
Cadmium mg/kg-dry
Calcium mg/kg-dry

2.82-4.64 3.52 NV NV
NV 0.44 0.596 0.99

4200 6000 NV NV NV NV

NV

NV

Chromium mg/kg-dry 18 17 20 16 22 2.4-9.95 7.41 37.3 43.4
Cobalt mg/kg-dry 17
Copper mg/kg-dry
Iron mg/kg-dry

8.6
27

18000

NV NV NV NV
3.8-17.83 9.21 35.7 31.6

8861-17742 12,342 NV NV

NV

20000 NY LEL & Ontario LEL
Lead mg/kg-dry 6.2 7.9 12 9.3 9.0 1.41-13.24 7.92 35 35.8
Magnesium mg/kg-dry 12000 6000
Manganese mg/kg-dry 380 340
Mercury mg/kg-dry 0.051 0.065

4600
380

0.017 0.035

8200

0.025

NV 0.07 NV NV
NV NV NV NV

0.058-0.107 NV 0.174 0.18

NV
460 NY LEL & Ontario LEL

Nickel mg/kg-dry 8.5 11 7.6 11 4.21-14.19 10.55 18 22.7
Selenium mg/kg-dry 0.31 .0.26 0.2 0.7 0.73 0.29-0.90 0.39 NV NV NV
Silver mg/kg-dry 0.11 0.14 0.13 0.16 0.18 0.28-0.41 0.31 4.5 NV
Thallium mg/kg-dry 0.17 0.15 0.21 0.16 0.17 10.36-16.27 12.46 NV NV NV
Potassium mg/kg-dry 500 950 750 1100 1100 NV NV NV NV NV
Vanadium mg/kg-dry 49 45 56 44 58 NV NV NV NV NV
Zinc mg/kg-dry 92 78 91 73 89 22.5-161.3 80.03 123 121

Notes:
Data presented herein reflect the concentrations, quantitation limits and qualifications as determined by the data validation process. The Data Validation Report is presented in Appendix C.
Detections are in bold.
Shaded concentrations are values above benchmark values.
'Values are similar to or below background sediment values.
NV - No Value
J - The associated numerical value is an estimate.
U - The analyte was not detected above the reported sample quantitation limit.
UJ - The analyte was not detected above the reported, estimated sample quantitation limit.
- Not applicable since TEL or TEC are present.
Ecological Benchmark Values:
NOAA TEL - Screening Quick Reference Table Threshold Effects Level.
TEC - Threshold Effect Concentration (MacDonald et al. 2000).
NY LEL - New York State Sediment Lowest Effect Level for Metals.
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TABLE 4-7

ANALYTICAL DATA SUMMARY

BRADFORD ISLAND LANDFILL - IN WATER RESULTS - SEDIMENTS

TOTAL PETROLEUM HYDROCARBONS

Sample ID
Area
Location
Date Collected

TPH (dlesel-range)
TPH (gasoline-range)
TPH (lube-oil range)

mg/kg-dry
mg/kg-dry
mg/kg-dry

01 05021 W07SS
Plle#l

Perimeter
5/2/01

62 U
25 U
120 U

01 05021 WO 1SS
Pile #2

East Perimeter
5/2/01

63 U
25 U
130 U

010502IW16SS
Pile #2

West Perimeter
5/3/01

57 U
23 U
no u

01 05021 W14SS
Pile #2

Within Pile
5/3/01

61 U
24 U
120 U

010502IW15SS
Pile #2

Duplicate of 14SS
5/3/01

62 U
25 U
120 U

Data presented herein reflect the concentrations, quantitation limits and qualifications as determined by the data validation process.
The Data Validation Report is presented in Appendix C.
U - The analyte was not detected above the reported sample quantitation limit.
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TABLE 4-8

ANALYTICAL DATA SUMMARY

BRADFORD ISLAND LANDFILL - IN WATER RESULTS - SEDIMENTS

GRAIN SIZE

Sample ID
Area
Location
Dale Collected

Gravel (12.5-4.75mm)
Sand (4.74-0.063mm)
Clay/Silt (<0.063mm)

%
%
%

01 05021 W08SS
Pile #1

Perimeter
5/2/01

54.2
44.4
1.4

01 05021 W02SS
Pile #2

East Perimeter
5/2/01

38.3
61.4
0.3

01 05031 W13SS
Pile #2

West Perimeter
5/3/01

44.6
52.8
2.6
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TABLE 4-9

ANALYTICAL DATA SUMMARY

BRADFORD ISLAND LANDFILL - IN WATER RESULTS - SEMIPERMEABLE MEMBRANE DEVICE SAMPLES

POLYCHLORINATED BIPHENYLS

Sample ID
Area
Location
Date Collected
Aroclor 1 242
Aroclor 1 248
Aroclor 1 254
Aroclor 1260

ng/SPMD
ng/SPMD
ng/SPMD
ng/SPMD

01061 9RQ05
Pile#1

West Perimeter
9/20/01

32.6 U
32.6 U
32.6 U
32.6 U

010619RQ02
Pile #2

East Perimeter
9/20/01

32.6 . U
32.6 U
32.6 U
32.6 U

010619RQ03
Pile #2

Duplicate of 010619RQ02
9/20/01

32.6 U
32.6 U
32.6 U
32.6 U

010619RQ01
Pile #2

West Perimeter
9/20/01

32.6 U
32.6 U
32.6 U
32.6 U

010619RQ06
Background Location

Goose Island
9/20/01

32.6 U
32.6 U
32.6 U
32.6 U

Notes:
Data presented herein reflect the concentrations, quantitation limits and qualifications as determined by the data validation process.
The Data Validation Report is presented in Appendix C.
U - The analyte was not detected above the reported sample quantitation limit.
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TABLE 4-10
ANALYTICAL DATA SUMMARY

BRADFORD ISLAND LANDFILL - IN WATER RESULTS - TISSUE
POLYCHLORINATED BIPHENYLS

Sample ID - Clams
Sample ID - Crayfish
Area
Location
Date Collected

Clam Tissue

Aroclor1242
Aroclor1248
Aroclor1254
ArocloM260

Llpld Content

CrayflshTlssue
Aroclor 1242
Aroclor1248
Aroclor 1254
Aroclor 1260

ug/Kg-wet
ug/Kg-wet
ug/Kg-wet
ug/Kg-wet

%

ug/Kg-wet
ug/Kg-wet
ug/Kg-wet
ug/Kg-wet

010502IW09TS
010509IW28TS

Pile #1
Within Pile

5/2/01

14.2 U
14.2 U
604
14.2 U

3.33

15.4 U
15.4 U

75600 J
15.4 U

010502IW23TS
010509IW27TS

Pile #2
East End

5/3/01

14.1 U
14.1 U
345
14.1 U

3.91

14.3 U
14.3 U

11900
14.3 U

Llpld Content | % | 5.74 M| 5.61

010502IW24TS
NA

Pile #2
Duplicate of 0105021 W23TS

5/3/01

13.9 U
13.9 U
451
13.9 U

4.92

NA
NA
NA
NA

010502IW22TS
010509IW26TS

Pile #2
West End

5/3/01

14.3 U
14.3 U
344
14.3 U

3.16

13.5 U
13.5 U
2670
13.5 U

NA | 6.06

NA
010509IE30TS

Pile #2
Duplicate of 01 05091 W26TS

5/3/01

NA
NA
NA
NA

NA

15.4 U
15.4 U
3970
15.4 U

5.54

010502IW21TS
01 05091 W29TS

Background Location
Goose Island

5/3/01

14.2 U
142 U
23.8
14.2 U

3.05

14.3 U
14.3 U
268
14.3 U

5.74 M

Notes:
Data presented herein reflect the concentrations, quantitation limits and qualifications as determined by the data validation process. The Data Validation Report is presented in Appendix C.
Detections are in bold.
U - The analyte was not detected above the reported sample quantitation limit.
J - The associated numerical value is an estimate.
M - Insufficient sample; mean value reported.
NA - Not analyzed
The number and sizes of crayfish collected and analyzed are presented in Table 3-2.
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TABLE 4-11

ANALYTICAL DATA SUMMARY

BRADFORD ISLAND - SANDBLAST DRAIN SYSTEM - SEDIMENTS

POLYCHLORINATED BIPHENYLS

Sample

Location

Date Collected

Aroclorl016
Aroclorl221
Aroclor 1 232
Aroclor 1 242
Aroclor 1248
Aroclor 1254
Aroclor 1260

mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry

010501SBMS01SS

Catch Basin #1 (In catch basin)

5/1/01

0.014 U
0.014 U
0.014 U
0.014 U
0.014 U
0.014 U
0.014 U

010501SBMS02SS

Duplicate of 01 SS

5/1/01

0.012 U
0.012 U
0.012 U
0.012 U
0.012 U
0.012 U

!!!!«l!lJ!!iO;o5Ziffi!ei!$iililiib

010503SBDS19SS

Drain outfall #1

5/3/01

0.013 U
L 0.013 U

0.013 U
0.013 U
0.013 U
0.013 U

!3!!t|fiiî ;topip95;ii!M:!>ffi(fl!illilii||)!:

010504SBDS24SS

Catch Basin #2 (directly
above catch basin)

5/4/01

0.026 U
0.026 U
0.026 U
0.026 U
0.026 U
0.026 U
0.01 8 J

010503SBDS18SS

Drain outfall #2

5/3/01

0.013 U
0.013 U
0.013 U
0.013 U
0.013 U
0.013 U
0.017

Freshwater Sediment
Ecological Benchmark

Values

NOAA TEL

0.0341
0.0341
0.0341
0.0341
0.0341
0.0341
0.0341

TEC

0.0598
0.0598
0.0598
0.0598
0.0598
0.0598
0.0598

Notes:
Data presented herein reflect the concentrations, quantltatlon limits and qualifications as determined by the data validation process. The Data Validation Report Is presented In Appendix C.
Detections are in bold.
Shaded concentrations are values above benchmark values.
NV - No Value
J - The associated numerical value Is an estimate.
U - The analyte was not detected above the reported sample quantltatlon limit.
Ecological Benchmark Values:
NOAA TEL - Screening Quick Reference Table Threshold Effects Level.
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TABLE 4-12

ANALYTICAL DATA SUMMARY

BRADFORD ISLAND - SANDBLAST DRAIN SYSTEM - SEDIMENTS

TOTAL ORGANIC CARBON

Sample ID

Location

Date Collected

TOC
TOC

mg/kg-dry
%

010501SBMS01SS

Catch Basin #1 (In
catch basin)

5/1/01

12000
1.2

010501SBMS02SS

Duplicate of 01 SS

5/1/01

11000
1.1

010503SBDS19SS

Drain outfall #1

5/3/01

4100
0.41

010504SBDS24SS
Catch Basin #2
(directly above
catch basin)

5/4/01

20000
2

010503SBDS18SS

Drain outfall #2

5/3/01

12000
1.2

Data presented herein reflect the concentrations, quantitation limits and qualifications as determined by the data validation process.

The Data Validation Report is presented in Appendix C.
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TABLE 4-13

ANALYTICAL DATA SUMMARY

BRADFORD ISLAND - SANDBLAST DRAIN SYSTEM - SEDIMENTS

SEMIVOLATILE ORGANIC COMPOUNDS

Sample

Location

Date Collected

1 ,2,4-Trichlorobenzene
1 ,2-Dlchlorobenzene
1 ,3-Dichloiobenzene
1 ,4-Dichlorobenzene
2.4.5-Ttichloiophenol
2,4.6-Trichlorophenol
2.4-Dichlorophenol
2.4-Dimelhylphenol
2.4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenot
2-Melhylnaphthalene
2-Methylphenol
2-Nihoanillne
2-Nitrophenol
3- & 4-Melhylphenol
3,3'-Dlchlorobenzidine
3-NilroaniIlno
4,«-Dlnitro-2-methy1phenol
4-Bromophenylphenylether
4-Ctiloro-3-methytphenol
4-Chlotoanillne
4-Chlorophenylphenylether
4-Nilroanlline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Jenzidine
Benzo(a)pyrene
}enzo(b)fluoranthene
Benzo(g.h,i)perylene
Benzo(k)ftuoranthene
Benzole Acid
Benzyl Alcohol
bis(2-Chloroethoxy)methane
bls(2-ChloroethyOether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
Bulylbenzylphthalate
Carbazole
Chrysene
)ibenz(a,h)anthracene
)ibenzoruran
Diethylphthalate
Dlmethylphthalale
Di-n-butylphthalate
Di-n-octylphthatate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexochlorobutadlene
Hexachlorocyclopentadiene
Hexachloroelhane
Indenod ,2,3-cd)pyiene
Isophorone
Naphthalene
Nitrobenzene
N-nlltosodimethylamine
N-nilroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol (PCP)
'henanthrene
Phenol
Pyrene

ugAg-dry
ugAgdry
ugAg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kgdry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ugAg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ugAg-dry
ugAg-dry
ugAg-dry
ugAg-dry
ugAg-dry
ugAg-dry
ugAg-dry
ugAg-dry
ug/kg-dry
ugAg-dry
ugAg-dry
ug/kg-dry
ugAg-dry
ugAg-dry
ugAg-dry
ugAg-dry
ugAg-dry
ugAg-dry
ugAg-dry
ugAg-dry

010501SBMS01SS

Catch Basin 01 On
catch basin)

5/1/01

180 U
180 U
180 U
180 U
180 U
180 U
180 U
180 U
180 U
180 U
180 U
180 U
180 U
180 U
180 U
180 U
180 U
85 J
180 U
180 U
450 U
180 U
180 U
180 U
180 U
180 U
180 U
250
31 J

:2- :̂ :290:ii«_Ki:= -.
-;~.:-;]000- -^T=2Z

360 U

"̂ h?".-".l40d i ..;;;-.-;-:
KV,t.£-: .17.00 :C:T;,;̂ r ;-
:..-Ui-- "700^1 ;.i-:.«? "f
i#05C;:V370:iT>^ -i fr. .

450 UJ

180 U
180 U
180 U
180 U

i'rS= 3800: "r-'^Sr^
180 U
190 J

•T-̂ -ii.) oob;-: 1-5" -î -i ? -
-::-. 2-="-v"ja6:5;?:i ̂ --K~

62 J
180 U
180 U
910 U
180 U

-:._-'-; ^lOO-^Ws?-^
--j^==j<so-.-i-.-,-:-==^.r-

180 U
180 U
180 U
180 U

î î-,640;-S^=S -̂Sî
ISO U
27 J

180 U

180 U
180 U

180 U

180 U
»V:=KilOO --firSFSr--*

180 U
- -i -=e-si swr ̂ sv? 5_t.-.

010501SBMS02SS

Duplicate of 01 SS

5/1/01

170 U

170 U

170 U

170 U

170 U

170 U

170 U

170 U
170 U

170 U

170 U

170 U

170 U
170 U

170 U

170 U

170 U
69 J

170 U

170 U

420 U
170 U

170 U

170 U
170 U

170 U

170 U
100

170 U

- j?« '.". -96" ^-" •-- :_-_>I :'-
-•~-\-. -390 -":>;-. ---. -

340 U

-• •.-- "7^ f61 0.f. '-'' ,-: * .-; . ; -_-
j£x. '-ff'atFZ:**'-*' "^
'--r. '-̂  i.2601 -?&g£k. .;~
--̂ -W i 40s=-fu^=:.-:=

420 U
170 U
170 U

170 U

170 U

2900 U
170 U
79 J

firi- jK:4]Q- ̂ -iTX;".
84 U
27 J
170 U
170 U
840 U

170 U
•.i--~^~,860^K~ .̂.r̂ -
-^V^SH-^nf-^-.--^ -•

170 U
170 U

170 U

170 U

-•^r.-*;r2tt)r?sisL.--'¥-y
170 U
84 U

170 U

170 U
170 U

170 U

170 U
-J ̂ -ii-svtao.-sc—- Jfis;

170 U
"i;Ssi1>76d&;--S>S-S:

010503SBDS19SS

Drain outfall 91

S/3/01

17 U

17 U

17 U
17 U

17 U

17 U
17 U

17 U

17 U

17 U

17 U

17 U

17 U

9 U
17 U
17 U

17 U

72
17 U

17 U
44 U

17 U
17 U

17 U

17 U

17 U

17 U

36
17 U

:*r- --• ~-;66_~ '•:-.-':.• - •..--
£J-":- --T .250~T".:i=f."".-J

34 U
'£T r«v 400-vj;:;̂ .-:—
Hw-VAJIWiTr̂ -vr-:'.-:

160
s-.V-i T-- 65v :~._-,-;4£i?

44 UJ

17 U

17 U

17 U

17 U

?J: r̂_r'.440 "'"-.VJr-vi
27 U
27 J

ife-_-T? '270- ii-l'lfia
9 U

9 J
17 U

17 U

87 U

17 U
c-=i-----viO(l--- ~~ —-•&•- — — .'-..T-'.MyU. ^- •;- • „— — ̂ r:

i- -.---5= 24SS--:-1' \i--r-
17 U
17 U
17 U
17 U

•^-~ - 'C- .J5Q^— ̂ TC'jî

17 U

6 J
17 U
17 U

40 U
17 U
17 U

:--=! =-C-l 90"s r'̂ -SM -.-
17 U

•S-'~/470E-i-i=i-JiV

010504SBDS24SS
Catch Basin »2
(direclly above

catch basin)
5/4/01

340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 UJ
340 U
340 U
340 U
170 U
340 U
340 U
340 U
370
340 U
340 U
850 UJ
340 U
340 U
340 UJ
340 U
340 U
340 U
170 U
170 U
170 U

--->.'-. :\ 40; --£-= la vu --
340 U

..- - -g^70=Ti-i-?.^=J.>
Js'S/aJ-lSO— •SSS.Ir1'

78 J
vV'̂ i'sr-.v-i'Si--̂ .?

850 U
340 U
340 U

340 U

340 U

a*r-:"95oo-"i-: _isî ~
340 U
850 U

•--• %-r ̂ TO- '̂w îsri
170 U
340 U
340 U
340 U
1700 U
340 U

.".£-• - :;r290iK-;^:^-S
170 U
340 UJ
340 U
340 U
340 U
34 J
340 U
170 U
340 U
340 UJ
340 U
340 U
340 U

A H îTM 0 as. -v^S^U-.
340 U

^^SOO^S^Wi

010503SBDS1SSS

Drain outtoll «2

5/3/01

170 U

170 U

170 U

170 U

170 U

170 U
170 U

170 U
170 U

170 U

170 U
170 U

170 U

170 U

170 U

170 U

170 U

58 J

170 U
170 U

420 U

170 U

170 U

170 U

170 U

170 U
170 U
40 J

170 U

•cSli-v, '.) iajrci-?-i: S
SSs--;^240-:£î .-^-'- r

170 U
290
330

150

170 U

420 U

170 U

170 U
170 U

170 U
2300 U
170 U

71 J

3?SSF-"30ai ?'"•=_>:- ~
170 U

83 U
170 U
170 U
830 U
170 U

-:--".- J;530-;5; -^irs'-S
— '-.:-.*'-- - '56'~ ̂ Tr^^-'-iir"

170 U

170 U

170 U

170 U

?~^-"~-~'-.'— OU^--v_-f~j-_ri.— c— Jr

170 U
170 U

170 U

170 U

170 U

170 U

170 U

--• sr •>??4an3? .̂~-=rT
170 U

w ->T7--520-'rrfrS?»^ £

Freshwater Sediment Ecological Benchmark Values

NOAATEL

NV

NV
NV

NV

NV

NV
NV

NV

NV

NV

NV

NV

NV

NV

NV
NV

NV

NV
NV
NV

NV

NV

NV

NV
NV

NV

NV

NV

NV

NV

31.7

NV

31.9

NV
NV

27.2
NV

NV

NV

NV

NV

NV

NV

NV

26.83
10
NV

NV

NV
NV

NV

31.46

10
NV

NV

NV

NV

17.32
NV

NV
NV

NV
NV

NV

NV

18.73
NV

44.27

TEC

NV

NV

NV

NV

NV

NV

NV

NV
NV

NV

NV

NV
NV

NV

NV

NV

NV
NV

NV
NV

NV

NV

NV

NV

NV
NV

NV

NV

NV

57.2

108
NV

150
NV

NV

NV
NV

NV

NV

NV
NV

NV

NV

NV

166
33
NV

NV

NV

NV
NV

423
77.4

NV
NV

NV
NV

NV

NV

176
NV
NV

NV
NV

NV
204

NV

195

Lowest of Other Reference Levels

9200
330
1700

340
NV

NV
NV

NV

NV
NV

NV

NV
NV

20.2

12
NV

NV

670
NV

NV
NV

1200
NV
NV

NV
NV

NV

620
NV

-

1.7
-

272
170
-

NV

NV
NV

NV

NV

182

11000
NV
-

-

420

600
NV

11000
NV

NV
NV

NV

1000
-

NV
-

NV

NV
NV

NV

NV

31

OSWER
ORNL
ORNL & OSWER
ORNL

Canadian ISQGs
ORNL

WA State

ORNL

OSWER

ORNL

ARCS TEC
Ontario LEL

Revion IV
ORNL & OSWER

ORNL
ORNL

ORNL & OSWER

ORNL

ORNL

Notes:
Data presented herein reflect the concentrations, quontitation limits and qualifications as determined by the data validation process.
The Data Validation Report is presented In Appendix C.
Detections are in bold.
Shaded concentrations are values above benchmark values.
NV - No Value
J - The associated numerical value is an estimate.
U - The anaryte was not detected above the reported sample quantitation limit.
Elevated MRLs for dethylphthalate. di-n-bu1ylphthalate. butylbenzytphthalate and bls(2-ethylhexyf)phthalate are a resutt of blank contamination.
- Not applicable since TEL or TEC are present.
Ecological Benchmark Values:
NOAA TEL - Screening Quick Reference Table Threshold Effects Level.
TEC - Threshold Effect Concentration (MacDonald et al. 2000).
WA State - Washington Stale Sediment Quality Criteria "no effects" level.
ARCS TEC - Assessment and Remediation of Contaminated Sediment (ARCS) Project Threshold Effect Concentration.
ORNL - Oak Ridge National Laboratory Secondary Chronic Values.
OSWER - Office of Solid Waste and Emergency Response .
Region IV - U.S. EPA Region IV Ecological Screening Value.

I-\53-F0072173.00 Bidfoid\0«rk,ery Oder No. JMn-Watei RepomRnal latlesMobte! 4-13.xls



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TABLE 4-15

ANALYTICAL DATA SUMMARY

BRADFORD ISLAND - SANDBLAST DRAIN SYSTEM - SEDIMENTS

METALS

Sample

Location

Date Collected
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Thallium
Vanadium
Zinc

mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry

010501SBMS01SS

Catch Basin #1 (In
catch basin)

5/1/01
9500
1.2
3.6
76

0.14
#-*-̂ £-iim^ r̂3iV";..

4000
!=g?^5?87*!̂ y-;-r-i!J

11

•.---y"r«i.;-.-.43;.ttr-;-̂ ^^T:r;:'--,-:

mî 2WX£^w *̂m^

6000
^W^^5lQmmm£-?.

0.063
^^W&?S^mm£;

450 J
0.72 U
0.26
0.032 J

50

m0*mMf̂ -w^

010501SBMS02SS

Duplicate of 01 SS

5/1/01
7000

: ? ,̂;Y vsi2;2IWK^Srts y.
-•'-•=- .- ?,--.-:__ i *;V- - —-?.xs;-^.-'—3z. •--
f̂iT^ l̂e^^&S :SSf

32
0.11 J

^^z*ttm£m^?£
3400

^z-̂ i-Sib r̂z -̂M
10

x-:;~-~*'&-*?-36'---^-^^-'̂ -~S'-

=r-̂ V^24000?T.î  y v: K

5:S?-.5 î.240*'X-SfeKt-.tj!

11000
380
0.17

i ̂ -^^^PfeyV^^Ss?
300 J
0.39 J
0.11 J
0.047 J

30
--v=;->.~- -•"î r-'l'AriiiT r^3^f- .̂ r •
=*.••"•'.'- ~-^±!* '"i*i -""-= — I5^V-.S"

010503SBDS19SS

Drain outfall #1

5/3/01
6200
0.97 U

-̂ ^^7rapP^ac
50

0.086 J
^S^shS l̂̂ ifrsSK

4200
^/vfcTOStfyTOk^Xi-

25
=r ~ ̂  M -~'\ -J~ 40- ' ru-i- '- - *— V=Sv~
r-̂ '̂ =i3^ :-^ortjrvrf*--i.^-j^_- :̂ af ,-.-.-.~.: -^--~ •--• -O&UUU3~- ; - ~ --^f^.-.^

1 <J^̂ 1 30^ *5Sfe : J i

33000
33&3S tJTfl̂ ^s^m

0.021 J
--̂ :" .-r&o/̂ m;̂ fl

340 J
0.19 J
0.099 J
0.072 J

21
- syiĵ i-ai;! 0-XffKSg^

010504SBDS24SS

Catch Basin #2
(directly above
catch basin)

5/4/01
16000

1.5 U
-sS^r î̂ -f"^ sssf

100
0.38

î /mfer̂ l;! .4;*if >"v -\j ';:->;..-.

7500
ap*KKV30;̂ ^?^^

18
r;~S>V-̂  20te r̂=S-i:!a;

fcpSi§:37000^^v&r^

?S5^1vfe560W .-:1 - y^y--
9000

^-w^-aMQ?^^" :-K
0.034 J

K,::̂ fe?^5.3*ft7L Î : --V*

1100
1.5 U

0.42
0.54
94

«1Ŝ  220s^4^ :̂I7^

010503SBDS18SS

Drain outfall #2

5/3/01
11000
0.92 U

89
0.24

îf?S#^ îiî ix2î cv:v:::?--̂
6100

•
12

4!̂ =!Sg!M Oilf̂ iKasfi;-̂
fe*?^£^260u05^-*pS^-

6300
ia^a^5s=;]46B f̂ei-6 :̂ ̂ ;£aii.

0.022 U
*>'P:> l̂i26^a=-;̂ 3?S^ î-

1000
0.77 U
0.58
0.15
51

S0liffllfil?':80Mft®::;̂ :rSav

Background Soil
Values

WA Department of
Ecology

45735
NV

6.37
NV
1.51
1.20
NV

47.40
NV

43.23
50125
20.42
NV

1337.27
0.08
44.20
NV
NV
NV
NV
NV

98.39

Freshwater Sediment Ecological Benchmark Values

NOAA TEL

NV
NV
5.9
NV
NV

0.596
. NV

37.3
NV

35.7
NV
35
NV
NV

0.174
18
NV
4.5
NV
NV
NV
123

TEC

NV
NV

9.79
NV
NV

0.99
NV

43.4
NV

31.6
NV
35.8
NV
NV

0.18
22.7
NV
NV
NV
NV
NV
121

Lowest of Other Reference Levels

58030
2
—

NV
NV
-

NV
—

NV

20000

NV
460
-

NV
—

NV
NV
NV
-

NYLEL

NY LEL & Ontario LEL

NY LEL & Ontario LEL

Notes:

Data presented herein reflect the concentrations, quantitation limits and qualifications as determined by the data validation. The Data Validation Report is presented in Appendix C.
Detections are in bold.
Shaded concentrations are values above benchmark values.
*Values are similar to or below background soil values.
NV - No Value
J - The associated numerical value is an estimate.
U - The analyte was not detected above the reported sample quantitation limit.
- Not applicable since TEL or TEC are present.
Ecological Benchmark Values:
NOAA TEL - Screening Quick Reference Table Threshold Effects Level.
TEC - Threshold Effect Concentration (MacDonald et al. 2000).
NY LEL - New York State Sediment Lowest Effect Level for Metals.
Ontario LEL - Ontario Ministry of the Enviornment Lowest Effect Level.
Background Soil Values:
Washigton State Department of Ecology. Natural Background Soil Metals Concentrations in Washington State. 1994.
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TABLE 4-14

ANALYTICAL DATA SUMMARY

BRADFORD ISLAND - SANDBLAST DRAIN SYSTEM - SEDIMENTS

VOLATILE ORGANIC COMPOUNDS

Sample

Location

Date Collected

,1,1 ,2-Tetrachloioethane
,1.1-Trichlotoettiane (TCA)
.1 ,2,2-Tetiachloroethane
,1 ,2-Trichloroethane
,1-Dlchloroethane (1,1-DCA)
,1-Dichlotoethene (1.1-DCE)
, 1 -Dichloiopropene
,2,3-Trlchlorobenzene
,2.3-Trichloropropane
,2,4-Trlchlorobenzene
,2,4-Trimethylbenzene
,2-Dibromo-3-chloropropane (DBCP)
,2-Dibromoethane (EDB)
,2-Dlchloiobenzene
,2-Dichloioeltiane <EDC)
,2-Dichloropropane
,3,5-Trimethylbenzene
,3-Dichlorobenzene
,3-Dlchloropropane
,4-Dichlorobenzene

2,2-Dlchloropropane
2-Butanone
2-Chlorotoluene
2-Hexanone
4-Chlorotoluene
4-lsopiopyltoluene
4-Methyl-2-penlanone
Acetone
Benzene
Bromobenzene
Bromochloromerhane
Bromodichlorome thane
Biomoform
Bromomettiane
Carbon disulfide
Carbon Tetiachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,2-Dlchloroethene
cls-1 ,3-Dlchloropropene
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane (CFC 12)
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene (Cumene)
m,p-Xylenes
Methylene chloride
Naphthalene
n-Butylbenzene
n-Propylbenzene
o-Xylene
sec-Bulylbenzene
Sryrene
tert-Butylbenzene
Tetrachloroethene (PCE)
Toluene
trans- 1 ,2-Dichloroethene
trans- 1 ,3-Dichloropropene
Trichloroethene (TC£>
Trichloroduoiomethane
Vinyl acetate
Vinyl chloride

ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry!
ug/kg-dry1

ug/kg-dry
ug/kg-dry1

ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry
ug/kg-dry

010501SBMS01SS

Catch Basin #1 (In
catch basin)

5/1/01

0.51 U
0.51 U
0.51 U
0.51 U
0.51 U
0.51 U
0.51 U
0.51 U
0.51 U
0.51 U
0.4 J

0.51 U
0.51 U
0.51 U
0.51 U
0.51 U
0.29 J
0.51 U
0.51 U
0.51 U
0.51 U
10 J

0.51 U
2.5 U

0.51 U
9.5
2.5 U

•"•. = •-• 'J-^fc -V,;[.!3L

0.94
0.51 U
0.51 U
0.51 U
0.51 U
0.86 U

rv>ii- 1.5 -ftv-::^
0.51 U
0.51 U
0.51 U
0.51 U
0.51 U
0.51 U
0.51 U
0.51 U
0.51 U
0.51 U
0.41 J
0.51 U
0.51 U
0.56 J
0.51 U
0.7
0.51 U
0.51 U
0.3 J
0.51 U
0.51 U
0.51 U
0.31 J
24

0.51 U
0.51 U
0.51 U
0.51 U
2.5 U

0.51 U

010501SBMS02SS

Duplicate of 01 SS

5/1/01

0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
7.5 J

0.48 U
2.4 U

0.48 U
4

2.4 U
£."-"_ .27 -.••-r-.'.s. -3

1.2
0.48 U
0.48 U
0.48 U
0.48 U
0.76 U

l-.̂ f- ;'-;|-.4 vV;--v-

0.48 U
0.48 U
048 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.48 U
0.4 J
0.48 U
0.48 U
0.52 J
0.48 U
0.27 J
0.48 U
0.48 U
0.26 J
0.48 U
0.48 U
0.48 U
0.48 U
9.5

0.48 U
0.48 U
0.48 U
048 U
2.4 U

0.48 U

010504SBDS24SS
Catch Basin #2
(directly above

catch basin)
5/4/01

0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
25 J

0.98 U
4.9 U

0.98 U
2.5
4.9 U

•?<----J:*\ SO-^^rfJ.
0.58 J
0.98 U
0.98 U
0.98 U
0.98 U
1.8 U

~r--i:+:5j6~ -̂ -̂ .i'J
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U

2 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
0.98 U
53

0.98 U
0.98 U
0.98 U
0.98 U
4.9 U

0.98 U

Freshwater Sediment Ecological Benchmark Values

NOAATEL

NV

NV

NV

NV
NV

NV

NV
NV

NV

NV
NV

NV

NV

NV

NV
NV

NV

NV

NV
NV

NV

NV

NV

NV
NV

NV

NV

NV

NV

NV

NV

NV

NV

NV

NV

NV

NV
NV

NV
NV

NV

NV

NV
NV

NV

NV

NV

NV
NV

NV

14.65
NV

NV

NV
NV

NV

NV

NV

NV

NV

NV

NV

NV

NV
NV

TEC

NV

NV

NV

NV

NV

NV

NV

NV

NV

NV

NV

LNV
NV

NV
NV

NV

NV

NV

NV
NV

NV

NV

NV

NV

NV

NV

NV

NV

NV
NV

NV

NV

NV

NV

NV

NV

NV

NV

NV

NV
NV

NV

NV

NV

NV

NV

NV
NV

NV
NV

176
NV

NV

NV

NV

NV

NV

NV
NV

NV

NV
NV

NV

NV

NV

Lowest of Other Reference Levels

1400
30

940
1200
27
31
NV
NV
NV

9200
NV
NV
250
330
NV
NV
NV

1700
NV
340
NV
270
NV
22
NV
NV
12
8.7
160
NV
NV
NV
NV
NV
0.85
47

410
NV
22
NV
NV
NV
NV
NV
NV
89
NV
NV
25

370
-

NV
NV
25
NV
NV
NV
410
50
NV
NV
220
NV
0.84
NV

ORNL
ORNL

OSWER
ORNL
ORNL
ORNL

OSWER

ORNL
ORNL

ORNL & OSWER

ORNL

ORNL

ORNL

ORNL
ORNL
ORNL

ORNL
ORNL
ORNL

ORNL

ORNL

OSWER
ORNL

OSWER

ORNL
ORNL

ORNL

ORNL

Notes:
Data presented herein reflect the concentrations, quantitation limits and qualifications as determined by the data
validation process. The Data Validation Report is presented in Appendix C.
Detections are in bold.
Shaded concentrations are values above benchmark values.
NV = No Value
J - The associated numerical value is an estimate.
U - The analyte was not detected above the reported sample quantitation limit.
- Not applicable since TEL or TEC are present.
Ecological Benchmark Values:
NOAA TEL - Screening Quick Reference Table Threshold Effects Level.
TEC - Threshold Effect Concentration (MacDonald et al. 2000).
ORNL - Oak Ridge National Laboratory Secondary Chronic Values.
OSWER - Office of Solid Waste and Emergency Response .
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TABLE 4-15

ANALYTICAL DATA SUMMARY

BRADFORD ISLAND - SANDBLAST DRAIN SYSTEM - SEDIMENTS

METALS

Sample

Location

Date Collected
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Thallium
Vanadium
Zinc

mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry^
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry
mg/kg-dry

010501SBMS01SS

Catch Basin #1 (In
catch basin)

5/1/01
9500
1.2
3.6
76

0.14
^^mmx&:̂ ;̂ -̂  •

4000
iSPfr̂ ^̂ 87-'î Si>.5;>fJ'

11
î Jr 5^43! - W^^v*^

^WvswKm^
n^mmtî ?&*mfs&

6000
fWfe-Sirssfc^sf

0.063
3--T---- -*~--£i--.~*£7£f, ~ •—: zzjjzj-----': ~I~
^v=s=-- - : "" E=-SiH ~ -'- - —S^r~''--~ __"; •
•*-----s; --- *>.-.MV-:--~-,~-^---.--;-i~_^ -

450 J
0.72 U
0.26

0.032 J
50

•&^B£l&:£ -̂:m^

010501SBMS02SS

Duplicate of 01SS

5/1/01
7000

ST^ l̂l̂ Mhfe
32

0.11 J
s?.-*ffr±&VYl3£-;-:'3&.3£?

3400
-=~ --j-.K-?-"-- •»-! rP'i* :-"v ~--5jl~J3s="i± »_3 1 UJ--T-- -:L_\ •••••--.• ĵ-

10
T^ !̂#- ̂ ^36^K -̂i-i:̂ >:
^B£S>24QiKÎ \ ^V*S
SSm 024&fceSSffy <

11000
380
0.17

:̂ .̂K; ;94>t SgfjKgJvg;

300 J
0.39 J
0.11 J
0.047 J

30
* %H-̂ i=»:î ?*:7̂

010503SBDS19SS

Drain outfall #1

5/3/01
6200
0.97 U

\:̂ r°K36'7> 5 >5feu >^€v
50

0.086 J
-;-̂ y;T^3^N?€H!N ;̂:v

4200
l̂ ŝ go^g.̂  ,

25
^ .̂-M^O'v t̂t̂ :̂ ^
S t̂f̂ OW;;̂ ^
Sî SSPi-J30t>P^^-ct"

33000
Ki®^Zd^ l̂E^

0.021 J
^̂ l'J^30MriS5OT

340 J
0.19 J
0.099 J
0.072 J

21
^^^S f̂fK^&S^

010504SBDS24SS

Catch Basin #2
(directly above
catch basin)

5/4/01
16000

1.5 U
_Lj;

t-.-_;V~-- "A""l-:t"-t ". --V- '.— ' " • * .

100
0.38

r:̂ ?^s.¥&K^ '^-']'
7500

iî lfe^nl̂ ^K : ¥'̂ K?

18
Ifft^rf^ : yomJM^ -̂
f̂eSfSJOM!̂ ^?;:: ;:

j^a "J:-S~=ijiin?r -'?' --•-. :-^---'^r^-- ̂ '--^ - - -- *OU \rV-i^:-.- - • ' - • • - -

9000
L^^SJSW*̂ ^ v.^?} ̂ ;

0.034 J
m^&^s îc- >-4

1100
1.5 U

0.42
0.54
94

y-^¥^2Qj;>ss:c-^

010503SBDS18SS

Drain outfall #2

5/3/01
11000
0.92 U:fy&-^ ̂ ni ife^-^^ >>-rnp
89

0.24
r-:sJ '̂-.V-^a==.lvlJ*r: -^. ::,---;,??«

6100
:̂ :̂a?ia^74ie^̂ :fĵ ?g:

12
'̂ -&&

fcsaitezsoQoijks^ftaK
v î̂ ^^affî s î̂ Ssvflf

6300
i -i - :^JE ̂ K 46JJ&;ay ?;•; v^SUr

0.022 U
t J v/̂ :i-L%26i;l̂ ^;':i&isĵ -

1000
0.77 U
0.58
0.15
51

^^S4-̂ -:]®%-2h7ia?-?Ci

Background Soil
Values

WA Department of
Ecology

45735
NV

6.37
NV
1.51
1.20
NV

47.40
NV

43.23
50125
20.42
NV

1337.27
0.08
44.20

NV
NV
NV
NV
NV

98.39

Freshwater Sediment Ecological Benchmark Values

NOAA TEL

NV
NV
5.9
NV
NV

0.596
NV

37.3
NV

35.7
NV
35
NV
NV

0.174
18
NV
4.5
NV
NV
NV
123

TEC

NV
NV

9.79
NV
NV
0.99
NV

43.4
NV

31.6
NV

35.8
NV
NV

0.18
22.7
NV
NV
NV
NV
NV
121

Lowest of Other Reference Levels

58030
2
—

NV
NV
-

NV
—

NV
-

20000
-

NV
460

—
-

NV
-

NV
NV
NV
-

NYLEL

NY LEL & Ontario LEL

NY LEL & Ontario LEL

Notes:
Data presented herein reflect the concentrations, quantitation limits and qualifications as determined by the data validation. The Data Validation Report is presented in Appendix C.
Detections are in bold.
Shaded concentrations are values above benchmark values.
*Values are similar to or below background soil values.
NV - No Value
J - The associated numerical value is an estimate.
U - The analyte was not detected above the reported sample quantitation limit.
- Not applicable since TEL or TEC are present.
Ecological Benchmark Values:
NOAA TEL - Screening Quick Reference Table Threshold Effects Level.
TEC - Threshold Effect Concentration (MacDonald et al. 2000).
NY LEL - New York State Sediment Lowest Effect Level for Metals.
Ontario LEL - Ontario Ministry of the Enviornment Lowest Effect Level.
Background Soil Values:
Washigton State Department of Ecology. Natural Background Soil Metals Concentrations in Washington State. 1994.
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TABLE 4-16

ANALYTICAL DATA SUMMARY

BRADFORD ISLAND - SANDBLAST DRAIN SYSTEM - SEDIMENTS

TOTAL PETROLEUM HYDROCARBONS

Sample

Location

Date Collected

NWTPH-HCID

Diesel (>nC12-nC24)
Gasoline (Toluene-nC12)
Motor Oil (>nC24-nC32)

NWTPH-Dx

2 Diesel
Motor Oil

010501SBMS01SS

Catch Basin #1 (In
catch basin)

5/1/01

010501SBMS02SS

Duplicate of 01 SS

5/1/01

010503SBDS19SS

Drain outfall #1

5/3/01

010504SBDS24SS

Catch Basin #2
(directly above
catch basin)

5/4/01

010503SBDS18SS

Drain outfall #2

5/3/01

mg/kg-dry
mg/kg-dry
mg/kg-dry

>68 X2
<27

>140 X2

>61 X2
<24

>120 X2

<64
<26

>130 X2

<120
<48

>240

>63 X2
<25

>130 X2

mg/kg-dry
mg/kg-dry

130 X2
600

95 X2
410

40 X2
170 X2

180 XI
1400

40 XI
410

Notes:
Data presented herein reflect the concentrations, quantitation limits and qualifications as determined by the data validation process. The Data Validation Report is presented
In Appendix C.
Detections are In bold.
XI = the pattern suggests that the contamination is diesel with overlap from the motor oil range.
X2 = the elutlon patterns for the contamination detected do not appear to be typical diesel or motor oil product.
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TABLE 4-17

ANALYTICAL DATA SUMMARY

BRADFORD ISLAND - SANDBLAST DRAIN SYSTEM - SEDIMENTS

BUTYLTINS

Sample

Location

Date Collected

BULK SEDIMENT

Dlbutyltin
Monobutyltln
Telrabutyltfn
Trlbutyltln

ug/kg-dry
ug/kg-dry

ug/kg-Ory
ug/kg-ary

OIOSOISBMS01SS

Catch Basin f 1 On catch basin)

5/1/01

01050ISBMS02SS

Duplicate olOISS

5/1/01

010503SBDS19SS

Drain outfaD * 1

5/3/01

2.7 U

3.6 U

1.8 U

3.6 U

2.6 U

3.5 U

1.7 U

35 U

9.6

6.1

3 U

15

010503SBDS20SS

Duplicate of 19SS

5/3/01

NA

NA

NA

NA

OI0504SBDS24SS

Catch Boiln 12 (directly
above catch basin)

5/4/01

310
110

30 U
.. . . ,uo ,..;.•

010503SBDSUSS

Drain outfall <2

5/3/01

2 J

34 U

1.7 U

12

PORE WATER

Dlbutyllin
Monobutyltln
Telrabutyltln
Tributyllln

uo/L _
ug/L

ug/L

ug/L

NA

NA

NA

NA

NA

NA

NA

NA

0.02 U

0.02 U

0.02 U

0.02 U

0.02 U

0.02 U

0.02 U

0.02 U

NA

NA

NA

NA

0.092
0.57

0.04 U

0.04 U

Sediment Ecological Benchmark
Values

NOAATEL Pugel Sound SL

NV

NV

NV

NV

NOAA TEL

NV

NV

NV

0.063

NV

NV

NV

73

Pugel Sound NEL

NV

NV

NV

0.05

Notes:
Data presented herein reflect me concentrations, quantilanon limits ana qualifications as determined by the data validation process. The Data Validation Report is presented In Appendix C.
Detections are In bold.
Shaded concentrations ore values above benchmark values.
J - The associated numerical value Is an estimate
U - The anaiyte was not detected above tne reported sample quantttatton limit.
Ecological Benchmark Values:
NOAA TEL - NOAA Screening Quick Reference Table Threshold Effects Level.
Puget Sound SL/NEL • Puget Sound Trloutyltln Screening Level/No Adverse Effects Level.
NV - No Value
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TABLE 4-18
SUMMARY AND DESCRIPTION OF BENCHMARK VALUES

Abbreviation
Sediment

NOAA TEL

TEC

ISQGs

Ontario LEL

ARCS

ORNL

OSWER

Region IV

WA State

NY LEL

Puget Sound
NEL

Surface Water

WQC

Benchmark Value Applicability of Benchmark Value

Screening Quick Reference Table
Threshold Effects Level.

Threshold Effect Concentration
(MacDonald et al. 2000).

Canadian Sediment Quality
Guidelines for the Protection of
Aquatic Life, Interim freshwater
sediment quality guidelines (ISQGs).

Ontario Ministry of the Environment
Lowest Effect Level.

Assessment and Remediation of
Contaminated Sediment (ARCS)
Project Threshold Effect
Concentration.
Oak Ridge National Laboratory
Secondary Chronic Values.

Office of Solid Waste and Emergency
Response .

U.S. EPA Region IV Ecological
Screening Value.

Washington State Sediment Quality
Criteria "no effects" level.

New York State Sediment Lowest
Effect Level for Metals.

Puget Sound Tributyltin No Adverse
Effect Level.

Ambient Water Quality Criterion
Continuous Concentration

Ensures, with a high degree of confidence, that
any contaminant sources eliminated from future
consideration pose no potential threat. It does not
necessarily predict toxicity.

TECs predict the absence of sediment toxicity.

ISQGs represent concentrations of individual
chemicals below which adverse biological effects
are not expected. They are developed with the
intention to be conservative, national benchmarks
to protect and sustain important resource uses.
A level of contamination which has no effect on
the majority of the sediment-dwelling organisms.
The sediment is clean to marginally polluted.

TECs are conservative screening values, below
which effects are rarely expected to occur.

Secondary chronic values are intended to be
conservative predictors of effects.
Contaminant concentrations above which there is
sufficient concern regarding adverse ecological
effects to warrant further site investigation.

Screening values are based on contaminant levels
associated with a low probability of unacceptable
risks to ecological receptors.

Marine sediment quality that will result in no
adverse effects, including no acute or chronic
adverse effects on biological resources and no
significant health risk to humans.

The LEL indicates a level of sediment
contamination that can be tolerated by the majority
of benthic organisms, but still causes toxicity to a
few species.

The NEL corresponds to a no adverse effects level
that would protect approximately 95% of the Puget
Sound species that have been tested.

An estimate of the highest concentration of a
material in surface water to which an aquatic
community can be exposed indefinitely without
resulting in an unacceptable effect.

I:\53-F0072173.00 BrdfordVDelivcry Older No. (MUn-Waler Repon\Finnl TablesVTiihle 4-18.den-



Compounds for which Sediment Benchmark Values were not Available
In Water Samples
SVOCs
2,4,57Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dintriophenol

2,4-Dinitrotoluene
2,6-Dinitriotoluene*
2-Choronapthlanene
2-Chlorophenol
2-Nitroaniline
2-Nitrophenol

3,3'-Dipchlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenylether
4-Nitroaniline
4-Nitrophenol
Acenaphthylene
Benzole Acid
Benzyl Alcohol
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
Carbazole
Dimethylphthalate
Di-n-octylphthatlate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Isophorone
Nitrobenzene
N-nitrosodimethylamine
N-nitroso-di-n-propylamine
N-nitrosodiphenylamine
Pentachlorophenol (PCP)

"Compound was detected at the site.

Herbicides
2,4,5-T
2,4-D
2,4-DB
4-Nitrophenol
Dalapon

Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
Pentachlorophenol
(PCP)
Silvex (2,4,5-TP)
Pesticides
Endosulfan sulfate
Endrin aldehyde
Endrin ketone
Metals
Barium*
Beryllium*
Calcium*
Cobalt*
Magnesium*
Selenium*
Thallium*
Potassium*
Vanadium*

Drain Samples
VOCs
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene*
1,2-Dibromo-3-chloropropane
(DBCP)
1,2-Dichloroethane (EDC)
1,2-Dichloropropane
1,3,5-Trimethylbenzne
1,3-Dichloropropane
2,2-Dichloropropane
2-Chlorotoluene

4-Chlorotoluene
4-lsopropyltoluene*
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane*
Chloroethane
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane (CFC 12)
Isopropylbenzene (Cumene)
n-Butylbenzene
n-Propylbenzene
sec-Butylbenzene
Styrene
tert-Butylbenzene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichlorofluoromethane
Vinyl chloride
Hydrocarbons
Diesel range organics
Motor oil range organics

Metals
Barium*
Beryllium*
Calcium*
Cobalt*
Magnesium*

Selenium*
Thallium*
Potassium*
Vanadium*
Butyltins
Monobutyltin (bulk and pore)*

Dibutyltin (bulk and pore)*
Tetrabutyltin (bulk and pore)
NWTPH
Diesel range hydrocarbons*

SVOCs
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dintriophenol

2,4-Dinitrotoluene
2,6-Dinitriotoluene*
2-Choronapthlanene
2-Chlorophenol
2-Nitroaniline
2-Nitrophenol

3,3'-Dipchlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenylether
4-Nitroaniline
4-Nitrophenol
Acenaphthylene
Benzoic Acid
Benzyl Alcohol
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
Carbazole
Dimethylphthalate
Di-n-octylphthatlate
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Isophorone
Nitrobenzene
N-nitrosodimethylamine
N-nitroso-di-n-propylamine
N-nitrosodiphenylamine
Pentachlorophenol (PCP)
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TABLE 4-20

ANALYTICAL DATA SUMMARY

BRADFORD ISLAND LANDFILL - IN WATER RESULTS - WASTE CHARACTERIZATION

POLYCHLORINATED BIPHENYLS

Sample 10
Type of Electrical Equipment
Date Collected

Aroclor 1 242
Aroclor 1248
Aroclor 1254
Aroclor 1260

ug/Kg
ug/Kg
ug/Kg
ug/Kg

20-11-5
Interteen Capacitor

11/7/01

500000 U
500000 U

>200,000,0000 J
500000 U

20-11-4
Coupling Capacitor

11/7/01

500000 U
500000 U

1990
500000 U

20-11-3
Lightening Ballast

11/7/01

500000 U
500000 U
258000
500000 U

20-11-7a
Felt on end of Fuse

11/7/01

500000 U
500000 U
6350

500000 U

Notes:
U - The analyte was not detected above the reported sample quantitation limit.
J - The associated numerical value is an estimate.
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FIELD SAMPLING DATA SHEET

Sample Type: Sediment

Project: Bradford Island

Weather Conditions: Overcast/rainy

Sample Number: 010501 SBDS01SS

Project Number: 52-00080001.00

Sample Matrix: Sediment

Comments:

Date: 5/1/01

Task: 00004

PID/FID Backed: N/A / N/A ppm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: _

P.I.D./FTD Calibration Date :

Soil Type: (USCS) GP

Sample Location: Sandblast Building

Drain System #1 (easternmost drain)

Sample Depth:.

Sample Time:_ 1730

Number of Sample Containers:

Description: Poorly graded sandy gravel, brown-gray.

saturated (see field notebook for description).

Analyses

1.

3.

5.

7.

voc
Butyltins

Metals

SVOCs

2. PCBs

4. TOC

6. NWTPH-HCID

8.

Other Field Measurements:.

Decontamination Method:

gloves

N/A - Dedicated steel spoon.

QA/QC samples: Duplicate. QA. MS/MSP**

Sampling Method: Grab

Grab: X Composite:

Sampler (s):

Signature: _

B.P. McNamara/M. Novak

**Collected primary & QA (both with the same label identification)

Collected duplicate sample #010501SBMS02SS

Invertebrate Sample Observations: N/A

General Comments: Sediment collected from catchbasin. Approximately 6" standing water. Had to remove catch basin lid

and sediment blanket to collect the sample from within the catchbasin.

l:\53-F0072173.00 Bidron]\Deli«ry Older No.4\ln-Wmer Repon\FlELDSAMPFRM.doc 9/21/01



FIELD SAMPLING

Sample Type: Sediment Sample Number:

Project: Bradford Island Project Number:

Weather Conditions: Overcast/rainv

DATA SHEET

010501 SBDS03SS Date: 5/1/01

52-00080001.00 Task: 00004

Sample Matrix: Sediment

Comments: Poor Sample - Mostly gravel f
IL

PID/FID Backed: N/A / N/A ppm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: N/A

P.I.D./FID Calibration Date : N/A

Soil Type: (USCS) GP-GW

Description: Poorly graded to well graded gravel (90%) with

some sand (10%), poorly graded, brown-gray, saturated, very

little fines.

Sample Location: Sandblast Building

Drain System - Drain #2 (westernmost drain)

Sample Depth:

Sample Time: 1800

Number of Sample Containers: 2

Analyses

1. VOC 2. PCBs

3. Butyltins 4. TOC

5. Metals 6. NWTPH-HCID

7. SVOCs 8.

Other Field Measurements: N/A

Decontamination Method: None - Dedicated stainless steel

spoon, gloves.

OA/OC samples: None

Sampling Method: Grab

Grab: X Composite:

Sampler (s): B.P. McNamara/M. Novak

Signature:

r
Water Quality Observations: N/A I

'

Invertebrate Sample Observations: N/A

I

General Comments: Poor sample due to prevalence of gravel and pebbles. Could only fill 2 out of 3 sample containers.

Sample mainly consisted of gravel that fell through catchbasin grate (no sediment blanket present). Sample not analyzed.
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FIELD SAMPLING DATA SHEET

Sample Type: Sediment

Project: Bradford Island

Weather Conditions: Overcast - 55°F

Sample Number: 010502IW01SS

Project Number: 52-00080001.00

Sample Matrix: Sediment

Comments:

Date:.

Task:

5/2/01

00004

PID/FTD Backed :N/A/N/Appm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: N/A

P.I.D./FTD Calibration Date : N/A

Soil Type: (USCS) GP-SP

Description: Poorly graded gravel and gravelly sand (gravel

80%, sand 15%, cobbles 5%); rounded cobbles up to 4" in

diameter. Sand was brown-dark gray, saturated. Very little fines

present.

Sample Location: Pile #2 - East Perimeter of pile

Sample Depth: ~ 35' below surface of river

Sample Time: 1040

Number of Sample Containers: jar, bap (grain size,)

Analyses

1. 8082 2. Metals

3. 8081 4. NWTPH-HCID

5. 8151 6. 9060

7. 8270 8.

Other Field Measurements: N/A

Decontamination Method: None - Dedicated stainless steel

spoon

OA/OC samples:

Sampling Method: Diver collected sample with spoon.

Grab: X Composite: N/A

Sampler (s): R. La Plant, B.P. McNamara, M. Novak

Signature:

Water Quality Observations: N/A

Invertebrate Sample Observations: N/A

General Comments: Diver proceeded to river bottom from the boat with sample containers and spoon. Diver placed

sediment into containers and returned to boat with the collected sample.
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FIELD SAMPLING DATA SHEET

Sample Type: Sediment

Project: Bradford Island

Sample Number: 010502IW02SS

Project Number: 52-00080001.00

Weather Conditions: Partly Sunny - 55°F Sample Matrix: Sediment

Comments:

Date: 5/2/01

Task: 00004

PID/FID Backed: N/A/N/Appm

Head Space N/A / N/A ppm

P.I.D/FTD Calibration Standard: N/A

P.I.D./FID Calibration Date : N/A

Soil Type: (USCS) GP-SP

Description: Poorly graded gravel and gravelly sand (gravel

80%, sand 15%, cobbles 5%) Rounded cobbles up to 4" in

diameter. Sand was brown-dark erav. saturated. Very little fines

present.

Sample Location: Pile #2

Sample Depth: ~ 40' below surface of river

Sample Time: 1030

Number of Sample Containers: 2 glass jars

Analyses

1. 2.

3. 4.

5. 6.

7. 8.

Other Field Measurements: N/A

Decontamination Method: None - Dedicated stainless steel

spoon.

QA/OC samples:

Sampling Method: Diver collected sample with spoon

Grab: X Composite:

Sampler (s): R. La Plant, B.P. McNamara, M. Novak

Signature:

Water Quality Observations: N/A

Invertebrate Sample Observations: N/A

General Comments: Diver proceeded to river bottom from the boat with sample containers and spoon. Diver placed sediment

into containers and returned to boat with the collected sample.
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FIELD SAMPLING DATA SHEET

Sample Type: Sediment-Water Column

Project: Bradford Island

Sample Number: 010502IW03WCS

Project Number: 52-00080001.00

Date:

Task:

5/2/01

00004

Weather Conditions: Sunny - 60°F Sample Matrix: Water Column, sediment, water

Comments: Collected duplicate. MS. MSP

PID/FID Backed: N/A / N/A ppm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: N/A

Sample Location: Pile #1 - Within Pile at previous sample

location 001219BIL03SD

Sample Depth: 12' below water surface

Sample Time: 1400

P.I.D./FID Calibration Date : N/A No. of Sample Containers: 1 elass iar. 4 1 gal.

Soil Type: (USCS) GP-SP

Description: Poorly graded gravel and gravelly sand (gravel

50%, sand 40%). Sand was brown-dark gray, saturated. Very

little fines present (<10%).

amber bottles

Analyses

1. 2.

3. 4.

5. 6.

7. 8.

Other Field Measurements: N/A

OA/QC samples: Duplicate, MS, MSB

Sampling Method: Grab (sediment), peristaltic pump (water)

Decontamination Method: None - Dedicated stainless steel Grab: X Composite:

spoon for sediment, new PVC tubing (3/8" OD, W ID) for Sampler (s): B. Dye, B.P. McNamara, M

water. . Signature:

Novak

Water Quality Observations: Collected duplicate sample #0105021W05WCS at 1410. Collected water column sediment sample

#010502rW04SS.

Invertebrate Sample Observations: N/A

General Comments: Diver proceeded to river bottom from the boat with sample container, spoon, and peristaltic pump

tubing. Diver placed sediment into container with spoon. Diver then agitated water column by hand and the peristaltic

pump was used to bring water sample to surface for collection.
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FIELD SAMPLING DATA SHEET

Sample Type: Water Column

Project: Bradford Island

Sample Number: 010502IW06WCS

Project Number: 52-00080001.00

Date:.

Task:

5/2/01

00004

Weather Conditions: Sunny - 65°F Sample Matrix: Water Column (sediment and water)

Comments:

PID/FID Backed: N/A/N/Appm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: N/A

P.I.D./FID Calibration Date : N/A

Soil Type: (USCS) GP-SP

Description: Poorlv graded gravel and gravelly sand (gravel

60%, coarse sand 35%, fines 5%). Sand was brown-dark gray.

saturated.

Decontamination Method: None - Dedicated stainless steel

spoon for Sediment, new PVC tubing (3/8" OD, V4" ID) for

water.

Sample Location: Pile #1 within pile and previous sample '

location 001219BIL01SD

Sample Depth: 28' below water surface

Sample Time: 1525

No. of Sample Containers: 1 glass jar, 1 gallon amber

Analyses

1. 2.

3. 4.

5. 6.

7. 8. '

Other Field Measurements: N/A

OA/OC samples: N/A

Sampling Method: Grab (sediment), peristaltic pump (water)

Grab: X Composite:

Sampler (s): B. Dye, B.P. McNamara, M. Novak

Signature:

Water Quality Observations: Slightly silty. Sand particles observed within PVC tubing. Used approximately 80' of tubing

to reach sampling location (located = 40' east of island). Gravel particle clogged hose (a), about 10 feet from diver. Slow pumping

due to this (filled approximately 0.75 gallons in 20-30 min as diver agitated sediment at river bottom).

Collected water column sediment sample #010502IW06SS.

Invertebrate Sample Observations: N/A

General Comments: Diver proceeded to river bottom from the boat with sample container, spoon, and peristaltic

tubing. Diver placed sediment into container with spoon. Diver then agitated water column by hand and the peristaltic

pump was used to bring water sample to surface for collection.

pump
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FIELD SAMPLING DATA SHEET

Sample Type: Sediment

Project: Bradford Island

Weather Conditions: Sunny - 65°F

Sample Number: 010502IW07SS

Project Number: 52-00080001.00

Sample Matrix: Sediment

Comments:

Date:.

Task:

5/2/01

00004

PID/FTD Backed: N/A / N/A ppm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: N/A

P.I.D./FID Calibration Date : N/A

Soil Tvoe: OJSCS) GP-SP

Description: Poorly to well graded gravel and gravelly sand

(gravel 60%, coarse sand 35%. fines 5%). Sand was brown-dark

erav. saturated.

Sample Location: Pile #1 Perimeter

Sample Depth:

Sample Time: 1625

No. of Sample Containers: Glass jar

Analyses

1. 2.

3. 4.

5. 6.

7. 8.

Other Field Measurements: N/A

Decontamination Method: N/A — Dedicated stainless steel

spoon.

OA/OC samples: None collected.

Sampling Method: Diver collected sample with spoon.

Grab: X Composite:

Sampler (s): B. Dve. B.P. McNamara, M. Novak

Signature:

Water Quality Observations: N/A

Invertebrate Sample Observations: N/A

General Comments: Diver proceeded to river bottom from the boat with sample container and spoon. Diver placed

sediment into container and returned to boat with the collected sample.
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FIELD SAMPLING DATA SHEET

Sample Type: Sediment

Project: Bradford Island

Weather Conditions: Sunny - 65°F

Sample Number: 010502rW08SS

Project Number: 52-00080001.00

Sample Matrix: Sediment

Comments:

Date:.

Task:

5/2/01

00004

PID/FTO Backed: N/A / N/A pom

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: N/A

P.I.D./FID Calibration Date : N/A

Soil Type: (USCS) GP-SP

Description: Poorly to well graded gravel and gravelly sand

(gravel 60%, coarse sand 35%, fines 5%). Sand was brown-dark

gray, saturated.

Sample Location: Pile #1 - Perimeter [~

Sample Depth:

Sample Time: 1645

No. of Sample Containers: Glass jar

Analyses

1. 2.

3. 4.

5. 6.

7. 8.

Other Field Measurements: N/A

Decontamination Method: None - Dedicated stainless steel

spoon.

OA/OC samples: None

Sampling Method: Diver collected sample with spoon.

Grab: X Composite:

Sampler (s): B. Dye, B.P. McNamara, M. Novak

Signature:

Water Quality Observations: N/A

Invertebrate Sample Observations: N/A

General Comments: Diver proceeded to river bottom from the boat with sample container and spoon. Diver placed

sediment into container and returned to boat with the collected sample.

I:\53-F0072173.00 BnHbrd\DeBvery CWcr No.4\In-Wuer Repon\FIELDSAMPFRM.doc 9/21/01



FIELD SAMPLING DATA SHEET

Sample Type: Invertebrate - Tissue

Project: Bradford Island

Sample Number: 010502rW09TS

Project Number: 52-00080001.00

Date:.

Task:

5/1/01 to 5/2/01

00004

Weather Conditions: Intermittent Rain - 55°F Sample Matrix: Tissue (Bivalves')

Comments: Samples collected from 5/1/01 to 5/2/01

PID/FTD Backgd: N/A / N/A ppm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: N/A

Sample Location: Pile#l. Bivalves collected from

locations throuehout pile.

various

Sample Depth: Various - collected throuehout pile

Sample Time: Various - collected from 5/1/01 to

P.I.D./FID Calibration Date : N/A No. of Sample Containers: Two resealable baes

Soil Type: (USCS)

Description: See Invertebrate Sample observations below.

5/2/01

Analyses

1. 2.

3. 4.

5. 6.

7. 8.

Other Field Measurements: Measured length, width & weieht.

OA/OC samples: None

Sampling Method: Grab bv Diver

Decontamination Method: N/A Grab: X Composite:

Sampler (s): D. Tsueawa, B.P. McNamara, M. Novak

Signature:

Water Quality Observations: N/A

Invertebrate Sample Observations: 63 total bivalves (corbicula flumiea) collected. Specimen shells were green-brown, were

symmetrical, and were approximately the size of a quarter-dollar coin. Average sizes are as follows:

Length 21.22 millimeters

Width 14.38 millimeters

Weight: 7.87 grams

General Comments: Bivalves were collected over two days, while diver performed other tasks. Diver collected

specimens from the river bottom and placed them (temporarily) in a dedicated plastic collection container. Diver returned

the specimens to the boat where they were measured, wrapped in acetone-rinsed foil, triple-bagged, and placed on ice.
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FIELD SAMPLING DATA SHEET

Sample Type: Water Column

Project: Bradford Island

Weather Conditions: Sunny - 65°F

Sample Number: 010503IW10WCS Date:.

Project Number: 52-00080001.00 Task:.

Sample Matrix: Water Column

Comments:

5/3/01

00004

PID/FID Backed: N/A/N/Appm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: N/A

P.I.D./FTO Calibration Date : N/A

Soil Tvpe: (USCS) SW-SP

Description: Well graded to poorly graded gravelly sand.

Color is medium brown to dark grayish brown; saturated

(standing water w/in container). Grain size: coarse medium

sand 50%; silty (suspended in water) material 15%; gravel (fine

to coarse - .20" - 1.5") 30%; organic material = 5% (roots, tree

twigs).

Decontamination Method: Dedicated stainless steel spoon for

sediment, new PVC tubing (3/8" OD, %" ID) for water.

Sample Location: Goose Island - Background Location '

Sample Depth: ~ 20' below water surface

Sample Time: 0905

No. of Sample Containers: 1 glass jar & 1 amber gal. bottle

Analyses

1. 2.

3. 4.

5. 6. F

7. 8.

Other Field Measurements:

OA/OC samples: OA

Sampling Method: Grab and peristaltic pump

Grab: Composite:

Sampler (s): D. Tsugawa. B.P. McNamara, M. Novak

Signature:

Water Quality Observations: More silt present in this area of Goose Island. More fine material visible in PVC tubing.

Collected water column sediment sample #0105Q31W10SS. Sediment is described above.

Invertebrate Sample Observations: N/A

General Comments: Diver proceeded to river bottom from the boat with sample container, spoon, and peristaltic pump

tubing. Diver placed sediment into container with spoon. Diver then agitated water column by hand and the peristaltic

pump was used to bring water sample to surface for collection.
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FIELD SAMPLING DATA SHEET

Sample Type: Water Column

Project: Bradford Island

Sample Number: 010503IW11WCS

Project Number: 52-00080001.00

Date: 5/3/01

Task: 00004

Weather Conditions: Sunny - 70°F Sample Matrix: Sediment. Water

Comments:

PID/FID Backed: N/A / N/A ppm

Head Space N/A / N/A ppm

P.I.D/FDD Calibration Standard: N/A

P.I.D./FID Calibration Date : N/A

Soil Tvoe: (TJSCS) SP

Description: Poorly graded eravellv sand. Color is dark brown:

saturated (standing water within container). Coarse to medium

sand predominates = 60%; gravel is fine (0.25") « 30%;

water/fines = 1 0%.

Sample Location:

arrestor.

Sample Depth:

Sample Time:

No. of Sample Co

Pile #2 - within pile near lightning

23' below water surface

1020

ntainers: 3 glass jars, one-gallon amber

Analyses

1.

3.

5.

7.

2.

4.

6.

8.

Other Field Measurements:

Decontamination Method: None - Dedicated stainless steel

spoon for sediment, new PVC tubing (3/8" OD, 1A" ID) for

QA/QC samples:

Sampling Method

Grab: X

Sampler (s):

water. Signature:

Duplicate, MS. MSB

Composite:

D. Tsueawa, B.P. McNamara, M. Novak

Water Quality Observations: Collected duplicate sample (#0105031W12SS) in one jar and MS/MSP in one jar

(#0105031511SS).

Invertebrate Sample Observations: N/A

General Comments: Diver proceeded to river bottom from the boat with sample container, spoon, and peristaltic pump

tubing. Diver placed sediment into container with spoon. Diver then agitated water column by hand and the peristaltic

pump was used to bring water sample to surface for collection.
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FIELD SAMPLING DATA SHEET

Sample Type: Sediment

Project: Bradford Island

Weather Conditions: Sunny - 70°F

Sample Number: 010503IW13SS

Project Number: 52-00080001.00

Sample Matrix: Sediment

Comments:

Date:.

Task:

5/3/01

00004

PIDMD Backed: N/A / N/A ppm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: N/A

P.I.D./FID Calibration Date : N/A

Soil Type: (USCS) SP-GP

Description: Poorly graded gravelly sand. Color is dark brown:

saturated (standing water within container). Coarse to medium

sand predominates = 50-60%: eravel is fine (0.25") = 40-50%;

water/fines = 5%. Standing water present within jar.

Gravel size up to 1.5" in diameter.

Sample Location: Pile #2

Sample Depth: 35' below water surface

Sample Time: 1230

No. of Sample Containers: 1 Ziplock bag, 1 glass iar

Analyses

1. 2.

3. 4.

5. 6.

7. 8.

Other Field Measurements: N/A

Decontamination Method: None - dedicated stainless steel

spoon.

OA/OC samples: None

Sampling Method: Diver collected sample with spoon.

Grab: X Composite:

Sampler (si: Dennis Tsugawa., B.P. McNamara, M. Novak

Signature:

Water Quality Observations: N/A

Invertebrate Sample Observations: N/A

General Comments: Diver proceeded to river bottom from the boat with sample containers and spoon. Diver placed

sediment into containers and returned to boat with the collected sample. Sediment within grain size (ziplock) bag is of larger

nature (eravel < 1 .5").
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FIELD SAMPLING

Sample Type: Sediment Sample Number:

Project: Bradford Island Project Number:

Weather Conditions: Sunnv - 70°F

DATA SHEET

010503IW14SS Date: 5/3/01

52-00080001.00 Task: 00004

Sample Matrix: Sediment

Comments:

•

PID/FID Backgd: N/A / N/A ppm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: N/A

P.I. D./FID Calibration Date : N/A

Soil Type: (USCS) SP

Description: Poorlv graded gravelly sand. Color is dark brown:

saturated (standing water within container). Coarse to medium

sand predominates = 60%: gravel is fine fO.25") = 30%:

water/fines = 10%.

Sample Location: Pile #2 - Within Pile

Sample Depth: 30' below water surface

Sample Time: 1240

No. of Sample Containers: OA, Duplicate, MS & MSD

Analyses

1. 2.

3. 4.

5. 6.

7. 8.

Other Field Measurements: N/A

Decontamination Method: None - dedicated stainless steel

spoon.

OA/OC samples: OA, duplicate, MS & MSD

Sampling Method: Diver collected sample with spoon.

Grab: X Composite:

Sampler (s): D. Tsugawa. B.P. McNamara. M. Novak

Signature:

Water Quality Observations: N/A

Invertebrate Sample Observations: N/A

General Comments: Collected MS/MSD/QA samples. Collected sample duplicate #010503IW15SS. Diver proceeded to

river bottom from the boat with sample containers and spoon. Diver placed sediment into containers and returned to boat

with the collected sample.
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FIELD SAMPLING DATA SHEET

Sample Type: Sediment

Project: Bradford Island

Weather Conditions: Sunny - 70°F

Sample Number: 010503IW16SS

Project Number: 52-00080001.00

Sample Matrix: Sediment

Comments:

Date:.

Task:

5/3/01

00004

PID/FID Backed: N/A / N/A ppm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: N/A

P.I.D./FID Calibration Date : N/A

Soil Type: (USCS) SP

Description: Poorly graded gravelly sand. Color is dark brown:

saturated (standing water within container"). Coarse to medium

sand predominates « 60%: gravel is fine (0.25") = 30%;

water/fines = 10%.

Decontamination Method: None. Dedicated stainless steel.

spoon.

Sample Location Pile #2 - west perimeter

Sample Depth: 38' below water surface

Sample Time: 1340

No. of Sample Containers: 1 glass jar

Analyses

1. 2.

3. 4.

5. 6.

7. 8.

Other Field Measurements: N/A

OA/OC samples: N/A

Sampling Method: Diver collected sample with spoon.

Grab: X Composite:

Sampler (si: R. LaPlant., B.P. McNamara, M. Novak

Signature:

Water Quality Observations: N/A

Invertebrate Sample Observations: N/A

General Comments: Diver proceeded to river bottom from the boat with sample container and spoon. Diver

placed sediment into container and returned to boat with the collected sample.
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FIELD SAMPLING DATA SHEET

Sample Type: Sediment

Project: Bradford Island

Weather Conditions: Sunny - 70°F

Sample Number: 010503rW17SS

Project Number: 52-00080001.00

Sample Matrix: Sediment

Comments: .

Date: 5/3/01

Task: 00004

PID/FID Backed: N/A / N/A ppm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard:

P.I.D./FTD Calibration Date :_

Soil Type: (USCS) SP

Sample Location Pile #2 - Within Pile

N/A

Sample Depth: 35' below water surface

Sample Time: 1350

N/A No. of Sample Containers: 1 glass jar

Description: Poorly graded gravelly sand. Color is dark brown;

saturated (standing water within container). Coarse to medium

sand predominates = 60%: gravel is fine (0.25'") ~ 30%:

water/fines = 10%.

Analyses

1.

3.

5.

7.

2.

4.

6.

8.

Other Field Measurements: N/A

QA/QC samples: None

Sampling Method: Diver collected sample with spoon.

Decontamination Method: None - dedicated stainless steel

spoon.

Grab: Composite:

Sampler (s):

Signature: _

R. LaPlant., B.P. McNamara. M. Novak

Water Quality Observations: N/A

Invertebrate Sample Observations: N/A

General Comments: Diver proceeded to river bottom from the boat with sample container and spoon. Diver

placed sediment into container and returned to boat with the collected sample.

1A53-F0072173.00 Brdford\Delivery Order No.AIn-Water Repon\HELDSAMPFRM.doc 9/21/01



FIELD SAMPLING DATA SHEET

Sample Type: Sediment

Project: Bradford Island

Weather Conditions: Sunny - 70°F

Sample Number: 010503SBDS18SS

Project Number: 52-00080001.00

Sample Matrix: Sediment

Comments:

Date:.

Task:

5/3/01

00004

PID/FID Backed: N/A/N/Appm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: N/A

P.I.D./FID Calibration Date : N/A

Sample Location Drain Outfall #2

Sample Depth: 8' and 14' (not enough sediment @ 8')

Sample Time: 1540

No. of Sample Containers: 1 glass jar, 2 liter plastic for TBT
"

Soil Tvpe: (USCS) SP-SM

Description: Poorly graded medium sand with some gravel.

Dark brown/gray; saturated (standing water within containers').

Medium sand predominates (70%) some gravel

10-20% and silt (10-15%). Gravel present up to = 2" in

diameter.

Analyses

2. 2.

4. 4.

6. 6.

8. 8.

Other Field Measurements: N/A

Decontamination Method: None - dedicated stainless steel

spoon.

OA/OC samples: None

Sampling Method: Diver collected sample with spoon.

Grab: X Composite:

Sampler (s): R. LaPlant., B.P. McNamara, M. Novak

Signature:

Water Quality Observations:

Invertebrate Sample Observations: N/A

General Comments: Contains (sample does) aleal-like material - greenish-brown, flaky, suspended). Diver moved

to 14' below water surface (from 8') due to lack of sediment at 8'.

sample container and spoon. Diver placed sediment into container

Diver proceeded to river bottom from the boat with

and returned to boat with the collected sample.

-
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FIELD SAMPLING DATA SHEET

Sample Type: Sediment

Project: Bradford Island

Weather Conditions: Sunny - 70°F

Sample Number: 010503SBDS19SS

Project Number: 52-00080001.00

Sample Matrix: Sediment

Comments:

Date: 5/3/01

Task: 00004

PBD/FTD Backed: N/A / N/A ppm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: N/A

P.I.D./FTO Calibration Date : N/A

Soil Type: (USCS) SP-SM

Description: Poorly graded medium sand with some gravel.

Dark brown/gray; saturated (standing water within containers).

Medium-sand predominates (70%) some gravel 10-20% and

silt (10-15%). Gravel present up to = 2" in diameter.

Sample Location Drain #1 (eastern drain outfall)

Sample Depth: = 3' below water surface

Sample Time: 1605

No. of Sample Containers: 1 glass jar, 6 liter plastic for TBT

Analyses

1. 2.

3. 4.

5. 6.

7. 8.

Other Field Measurements: N/A

Decontamination Method: None - dedicated stainless steel

spoon.

OA/OC samples: MS, MSD, Duplicate

Sampling Method: Diver collected sample with spoon.

Grab: X Composite:

Sampler (s): R. LaPlant., B.P. McNamara. M. Novak

Signature:

Water Quality Observations: Algal-like material present within

planar-shaped, and is easily entrained with slight agitation.

water column. Material appears greenish-brown, 2 mm or smaller.

Invertebrate Sample Observations: N/A

General Comments: Sample #010503SBDS20SS is the duplicate sample. Diver proceeded to river bottom from the

boat with sample containers and spoon. Diver placed sediment

sample.

into containers and returned to boat with the collected
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FIELD SAMPLING DATA SHEET

Sample Type: Tissue

Project: Bradford Island

Date: 5/3/01

Weather Conditions: Sunny

Sample Number: 0105031W21TS

Project Number: 52-00080001.00 Task: 00004^

Sample Matrix: Tissue (Bivalves')

Comments: :

PED/ETD Backed: N/A / N/A ppm Sample Location Background location (Goose Island). .

Head Space N/A / N/A ppm

Sample Depth: Various - from river bottom.

P.I.D/FID Calibration Standard: N/A Sample Time: Various

P.I.D./FID Calibration Date : N/A No. of Sample Containers:

Soil Tvpe: (USCS)

Description: See Invertebrate Sample observations below 1 .

3.

5.

7.

Other Field Measurements

OA/QC samples: N/A

-collected on 5/3/1.

1 resealable bag

Analyses

2.

4.

6.

8.

. Measured length, width & weight

Sampling Method: Grab bv diver

Decontamination Method: N/A Grab: X Composite:

Sampler (si: D. Tsugawa, B.P. McNamara, M. Novak

Signature:

Water Quality Observations: N/A

Invertebrate Sample Observations: • Collected 50 total bivalves (corbicula flumiea). Specimen shells were green-brown, were

symmetrical, and were approximately the size of a quarter-dollar coin. Average sizes are as follows:

Length 24.25 millimeters . .

Width 16.39 millimeters

Weight: scale became inoperable

General Comments: Bivalves were collected over several hours while boat was anchored at Goose Island. Diver

collected specimens from the river bottom and placed them (temporarily) in a dedicated plastic collection container. Diver

returned the specimens to the boat where they were measured, wrapped in acetone-rinsed foil, triple-bagged, and placed on

ice.
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FIELD SAMPLING DATA SHEET

Sample Type: Invertebrate (clams)

Project: Bradford Island

Weather Conditions:

Sample Number: 0105031W23TS Date:.

Project Number: 52-00080001.00 Task:.

Sample Matrix: Tissue (Bivalves)

Comments:

5/1/01 to 5/3/01

00004

PID/FDD Backed: N/A/N/Appm

Head Space N/A / N/A ppm

P.I.D/FED Calibration Standard: N/A

Sample Location: Pile #2. Bivalves collected from various

locations throughout pile.

Sample Depth: Various - collected throughout

Sample Time: Various - collected from 5/1/1

P.I.D./HD Calibration Date : N/A No. of Sample Containers: 3 resealable bags

Soil TVDC: (USCS) N/A

Description: See Invertebrate Sample observations below.

pile.

to 5/3/1.

Analyses

1. • 2.

3. 4.

5. 6.

7. 8.

Other Field Measurements: Measured length, width & weight

OA/OC samples: MS/MSD. Duplicate

Sampling Method: Grab by diver

Decontamination Method: N/A Grab: X Composite:

Sampler (s): Ben Dye. B.P. McNamara. M.

Signature:

Novak

Water Quality Observations: N/A

Invertebrate Sample Observations: Collected 215 total bivalves (corbicula flumiea). Specimen shells were green-brown,

were symmetrical, and were approximately the size of a quarter-dollar coin. Average sizes are as follows:

Length 23.10 millimeters

Width 15.17 millimeters.

Weight 7.70 grams.

General Comments: Collected matrix spike (MS), matrix spike duplicate (MSP), and duplicate sample (sample

#0105031W24TS). Samples collected by diver over course of three days (May 1-3. 2001). Diver collected specimens from

the river bottom and placed them (temporarily') in a dedicated plastic collection container. Diver returned the specimens to

the boat where they were measured, wrapped in acetone-rinsed foil, triple-bagged, and placed on ice.
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FIELD SAMPLING DATA SHEET

Sample Type: Invertebrate - Tissue

Project: Bradford Island

Weather Conditions: Rain - Intermittent

Sample Number: 0105031W22TS Date: _

Project Number: 52-00080001.00 Task: _

Sample Matrix: Tissue (Bivalves)

Comments: Collected QA sample

4/30/01 to 5/3/01

00004

PID/FID Backed: N/A / N/A ppm

Head Space N/A / N/A ppm

Sample Location Pile #2 Bivalves collected from

P.I.D/FTD Calibration Standard:

P.I.D./FTD Calibration Date :_

Soil Type: (USCS) N/A

N/A

N/A

various locations throughout pile.

Sample Depth: Various - collected throughout pile

Sample Time: Various - samples collected from 4/30 to 5/3

No. of Sample Containers: 2 resealable bags __

Description: See Invertebrate Sample observations below.

Analyses

1.

3.

5.

7.

2.

4.

6.

8.

Decontamination Method: N/A

Other Field Measurements: Measured length, width & weight.

QA/QC samples: Collected QA sample

Sampling Method: Grab by diver

Grab: X Composite:

Sampler (s):

Signature: _

R. LaPlant. B.P. McNamara. M. Novak

Water Quality Observations: N/A

Invertebrate Sample Observations:

Collected 145 total bivalves (corbicula flumiea). Specimen shells were green-brown, were symmetrical, and were approximately the

size of a quarter-dollar coin. Average sizes are as follows:

Length 26.56 millimeters

Width 16.47 millimeters

Weight 19.44 grams

General Comments: Collected QA sample #0105031W22TS. Samples collected by diver over course of four days.

Diver collected specimens from the river bottom and placed them (temporarily') in a dedicated plastic collection container.

Diver returned the specimens to the boat where they were measured, wrapped in acetone-rinsed foil, triple-bagged, and

placed on ice.
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FIELD SAMPLING DATA SHEET

Sample Type: Sediment

Project: Bradford Island

Sample Number: 010504SBDS24SS

Project Number: 52-00080001.00

Weather Conditions: Sunny. 65° F. windy Sample Matrix: Sediment

Comments:

Date: 5/4/01

Task: 00004

PID/FID Backgd: N/A / N/A ppm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: N/A

P.I.D./FID Calibration Date : N/A

Soil Type: (USCS) SM

Description: Silty sand. Color is brown to dark brown; wet, no

cementation. Grain size: medium to coarse sand (65-75%),

silt (5%), organic material (20-35%). Organic material

consists of grass vegetation, roots, dead leaves. Thin veneer of

this sediment (< 6") on top of gravel and rock.

Sample Location Sandblast Building. Catch Basin #2 (western

drain).

Sample Depth: < 6" below ground surface.

Sample Time: 1500

No. of Sample Containers:

Analyses

1.

3.

5.

7.

Other Field Measurements

OA/OC samples: None

Sampling Method: Grab

Decontamination Method: None - dedicated stainless steel Grab: X

2.

4.

6.

8.

N/A

with spoon.

Composite:

spoon used. Sampler (s): B.P. McNamara

Signature:

Water Quality Observations: N/A

Invertebrate Sample Observations: N/A

General Comments: Poor sample collected from the drain on 5/1/01 (mostly gravel and pebbles with the catch basin.

USAGE (P. Huebschman) requested we collect this sample from the low area surrounding the catch basin.
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FIELD SAMPLING DATA SHEET

Sample Type: Invertebrate - Tissue

Project: Bradford Island

Weather Conditions: Sunnv

Sample Number: 0105031W28TS

Project Number: 52-00080001.00

Sample Matrix:

Comments:

Date:

Task:

Tissue (Crayfish)

5/9/01 & 6/19/01

00004

PID/FID Backed: N/A / N/A ppm

Head Space N/A / N/A ppm

P.I.D/FTD Calibration Standard: N/A

P.I.D.MD Calibration Date : N/A

Soil Type: (USCS) N/A

Description: See Invertebrate Sample observations below.

Decontamination Method: N/A

Sample Location: Pile #1

Sample Depth: Various - collected throughout pile

Sample Time: Various - samples collected on 5/9/01 & 6/19/01

No. of Sample Containers: 1 resealable bae

Analyses

2. 2.

4. 4.

6. 6.

8. 8.

Other Field Measurements: Measured claw length, abdomen

length & weight.

OA/OC samples: None

Sampling Method: Baited (with canned tuna) crayfish traps.

Grab: X Composite:

Sampler (s): B.P. McNamara, M. Novak, C.Moody

Signature:

Water Quality Observations: N/A

Invertebrate Sample Observations:

Collected 6 total Crayfish (pacifastacus sp.). Specimens were dark red-brown. Average sizes are as follows:

Weight: 10.8 grans

Length: 7.2mm

Claw: 3.1 mm

General Comments: Samples collected on 5/9/01 and traps were rebaited due to low specimen numbers.

URS returned on 6/19/1 to retrieve traps again. Specimens were removed from traps, measured, wrapped in acetone-rinsed

foil, triple-bagged, and placed on ice.
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FIELD SAMPLING DATA SHEET

Sample Type: Invertebrate - Tissue

Project: Bradford Island

Weather Conditions: Sunnv

Sample

Project

Number:

Number:

0105031W27TS

52-00080001.00

Sample Matrix:

Comments:

Date:

Task:

Tissue (Crayfish)

5/9/01 & 6/19/01

00004

PED/FID Backed: N/A/N/Appm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: N/A

P.I.D./FID Calibration Date : N/A

Soil Type: (USCS) N/A

Description: See Invertebrate Sample observations below.

Sample Location: Pile #2

Sample Depth: Various - collected throughout pile

Sample Time:Various - samples collected on 5/9/01 & 6/19/01

No. of Sample Containers: 1 resealable bag

Analyses

3. 2.

5. 4.

7. 6.

9. 8.

Decontamination Method: N/A

Other Field Measurements: Measured claw length.

abdomen length & weight.

OA/OC samples: OA sample sent to USAGE lab bv Battelle

Laboratory.

Sampling Method: Baited (with canned tuna) crayfish traps.

Grab: X Composite:

Sampler (s): B.P. McNamara, M. Novak, C. Moody

Signature:

Water Quality Observations: N/A

Invertebrate Sample Observations:

Collected 17 total crayfish (pacifastacus sp,). Specimens were dark red-brown. Average sizes are as follows:

Weight: 20.2 grams

Length: 9.0 mm

Claw: 4.5 mm

General Comments: Samples collected on 5/9/01 and

returned on 6/19/1 to retrieve traps again. Specimens were

traps were rebaited due to low specimen numbers. URS

removed from traps, measured, wrapped in acetone-rinsed foil.

triple-bagged, and placed on ice.
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FIELD SAMPLING DATA SHEET

Sample Type: Invertebrate - Tissue

Project: Bradford Island

Weather Conditions: Sunny

Sample Number: 0105031W29TS Date:.

Project Number: 52-00080001.00 Task:

Sample Matrix: Tissue (Crayfish)

Comments:

5/9/01 & 6/19/01

00004

PID/FID Backgd: N/A / N/A ppm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard:

P.I.D./FID Calibration Date :_

Soil Type: (USCS) N/A

N/A

N/A

Description: See Invertebrate Sample observations below.

Decontamination Method: N/A

Sample Location Background - Goose Island

Sample Depth: Various - collected throughout pile

Sample Time:Various - samples collected on 5/9/01 & 6/19/01

No. of Sample Containers: 1 resealable bag

Analyses

4.

6.

8.

10.

2.

4.

6.

8.

Other Field Measurements:.

abdomen length & weight.

Measured claw length,

QA/QC samples:. None.

Sampling Method: Baited (with canned tuna') crayfish traps.

Grab: X Composite:

Sampler (s):

Signature: _

B.P. McNamara. M. Novak. C.Moodv

Water Quality Observations: N/A

Invertebrate Sample Observations:

Collected 3 total crayfish (pacifastacus sp.). Specimens were dark red-brown. Average sizes are as follows:

Weight: 28.8 grams

Length: 9.7 mm

Claw: 3.4 mm

General Comments: Samples collected on 5/9/01 and traps were rebaited due to low specimen numbers. URS

returned on 6/19/1 to retrieve traps again. Specimens were removed from traps, measured, wrapped in acetone-rinsed foil,

triple-bagged, and placed on ice.
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FIELD SAMPLING DATA SHEET

Sample Type: Invertebrate - Tissue

Project: Bradford Island

Weather Conditions: Sunny

Sample Number: 0105031W26TS Date:.

Project Number: 52-00080001.00 Task:.

Sample Matrix: Tissue (Crayfish1)

Comments:

5/9/01 & 6/19/01

00004

PID/FID Backed: N/A / N/A ppm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: N/A

Sample Location: Pile #2

Sample Depth: Various - collected throughout pile

Sample Time: Various - samples collected on 5/9/01 &

P.I.D./FID Calibration Date : N/A No. of Samole Containers: 3 resealable bags

Soil Tvoe: (USCS) N/A

Description: See Invertebrate Sample observations below.

Decontamination Method: N/A

6/19/01

Analyses

5. 2.

7. 4.

9. 6.

11. 8.

Other Field Measurements: Measured claw

length, abdomen length & weight.

OA/OC samples: MS/MSD, Duplicate 010509IW30TS

Sampling Method: Baited (with canned tuna) crayfish traps.

Grab: Composite: X

Sampler (si: B.P. McNamara, M. Novak, C.Moody

Signature:

Water Quality Observations: N/A

Invertebrate Sample Observations:

Collected 33 total crayfish (pacifastacus sp.t. Specimens were dark red-brown. Average sizes are as follows:

Weight: 18.2 grams

Length: 71.5 mm

Claw: 35.1 mm

General Comments: Samples collected on 5/9/01 and traps were rebaited due to low specimen numbers.

URS returned on 6/19/1 to retrieve traps again. Specimens were removed from traps, measured, wrapped in acetone-rinsed

foil, triple-bagged, and placed on ice.
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Sample Type: SPMD

Project: Bradford Island

Weather Conditions: Sunnv

Sample Number: 010619RO01

Project Number: 52-00080001.00

Sample Matrix:

Comments:

Date:

Task:

6/19/01

00004

Semipermeable Membrane Device

PID/FID Backed: N/A/N/A pom

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard:

P.I.D./FID Calibration Date :_

Soil Type: (USCS) N/A

N/A

N/A

Description: Semipermeable Membrane Device

Decontamination Method: N/A

Sample Location: Pile #2 - West Perimeter

Sample Depth:

Sample Time: 1400

No. of Sample Containers: 1 Canister

Analyses

6.

8.

10.

12.

2.

4.

6.

Other Field Measurements:

QA/QC samples: Quality Assurance Sample

Sampling Method: 2 week deployment in river attached to

anchor/buoy system

Grab: Composite:

Sampler (s):

Signature: _

B.P. McNamara. M. Novak. C.Moodv

Water Quality Observations: N/A

Invertebrate Sample Observations:

General Comments: Medium Biofouling (green brown organic file) on SPMD.

Quality Assurance Sample sent to USAGE Laboratory by Battelle Laboratory
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FIELD SAMPLING DATA SHEET

Sample Type: SPMD^

Project: Bradford Island

Sample Number: 010619R005

Project Number: 52-00080001.00

Date:

Task:

6/19/01

00004

Weather Conditions: Sunny Sample Matrix: Semipermeable Membrane Device

Comments:

PID/FID Backed: N/A / N/A ppm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard:

P.I.D./FID Calibration Date :_

Soil Type: (USCS) N/A

N/A

N/A

Description: Semipermeable Membrane Device

Decontamination Method: N/A

Sample Location: Pile#l

Sample Depth:

Sample Time: 1535

No. of Sample Containers: 1 Canister

Analyses

7.

9.

11.

13.

2.

4.

6.

8.

Other Field Measurements:.

QA/QC samples:

Sampling Method: 2 week deployment in river attached to

anchor/buoy system

Grab: Composite: X

Sampler (s): B.P. McNamara. M. Novak. C.Moodv

Signature:

Water Quality Observations: N/A

Invertebrate Sample Observations:

General Comments: Medium Biofouling (green brown organic film) on SPMD.
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FIELD SAMPLING

Sample Type: SPMD Sample Number:

Project: Bradford Island Project Number:

Weather Conditions: Sunnv

DATA SHEET

52-00080001.00 Task: 00004

Sample Matrix: Semipermeable Membrane Device |

Comments: 1
1

PID/FID Backed: N/A / N/A ppm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: N/A

P.I.D./FID Calibration Date : N/A

Soil TVDC: ftJSCS) N/A

Description: Semipermeable Membrane Device

Sample Location: Background Location. Goose Island

Sample Depth: \

Sample Time: 1600

No. of Sample Containers: 1 Canister

Analyses

8. 2.

10. 4.

12. 6.

14. 8.

Other Field Measurements:

Decontamination Method: N/A

OA/OC samples:

Sampling Method: 2 week deployment in river attached to

anchor/buov system

Grab: Composite: X

Sampler (s): B.P. McNamara, M. Novak, C.Moodv

Signature:

r
Water Quality Observations: N/A

<

Invertebrate Sample Observations:

General Comments: Low Biofouling (green brown organic film) on SPMD.
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FIELD SAMPLING DATA SHEET

Sample Type: SPMD

Project: Bradford Island

Weather Conditions: Sunnv

Sample Number: 010619RO02

Project Number: 52-00080001 .00

Sample Matrix:

Comments:

Date: 6/19/01

Task: 00004

Semipermeable Membrane Device

PID/FID Backed: N/A / N/A ppm

Head Space N/A / N/A ppm

P.I.D/FID Calibration Standard: N/A

P.I.D./FID Calibration Date : N/A

Soil Type: (USCS) N/A

Description: Semipermeable Membrane Device

Sample Location: Pile #2

Sample Depth:

Sample Time: 1600

No. of Sample Containers: 1 Canister

Analyses

9. . 2.

11. 4.

13. 6.

15. 8.

Other Field Measurements:

Decontamination Method: N/A

QA/QC samples: Field Blank. Field /Duplicate

Sampling Method: 2 week deployment in river attached to

anchor/buoy system

Grab: Composite: X

Sampler (s): B.P. McNamara, M. Novak, C.Moody

Signature:

Water Quality Observations: N/A

Invertebrate Sample Observations:

General Comments: Medium Biofouling (green brown organic film) on SPMD.

Field Duplicate: 010619RO03, Field Blank: 010619RO04
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URS PHOTOGRAPHIC LOG

Client Name:

USAGE

Site Location:

Bradford Island Landfill, In-Water Investigation

Project No.

52-00080001.04

Photo No
2.4-1

Date:
May-01

Direction Photo
Taken:

Southwest

Description:

Goose Island: Background
Sampling Location

Photo No.
2.4-2

Date:
May-01

Direction Photo
Taken:

South

Description:

Goose Island: Background
Sampling Location SPMD
Anchor and Crayfish
Traps



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

URS PHOTOGRAPHIC LOG

Client Name:

USAGE

Site Location:

Bradford Island Landfill, In-Water Investigation

Project No.

52-00080001.04

Photo No.
2.4-3

Date:
May-01

Direction Photo
Taken:

Northwest

Description:

Upstream Debris Pile
SPMD Anchors and
Crayfish Traps

Photo No.
2.4-4

Date:
May-01

Direction Photo
Taken:

Southeast

Description:

Downstream Debris Pile
#2 SPMD Anchors and
Crayfish Traps
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URS PHOTOGRAPHIC LOG

Client Name:

USAGE

Site Location:

Bradford Island Landfill, In-Water Investigation

Project No.

52-00080001.04

Photo No
2.5-1

Date:
May-01

Direction Photo
Taken:

Not Applicable

Description:

Clams
(Corbicula sp.)

Photo No.
2.5-2

Date:
May-01

Direction Photo
Taken:

Not Applicable

Description:

Crayfish
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URS PHOTOGRAPHIC LOG

Client Name:

USAGE

Photo No
2.6-1

Date:
Mar-01

Direction Photo
Taken:

South

Description:

Sandblast Building Drain
Catch Basin #1

Photo No.
2.6-2

Date:
Mar-01

Direction Photo
Taken:

North

Description:

Sandblast Building Drain
Catch Basin #1

Site Location:

Bradford Island Landfill, In-Water Investigation

Project No.

52-00080001.04
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URS PHOTOGRAPHIC LOG

Client Name:

USAGE

Site Location:

Bradford Island Landfill, In-Water Investigation

Project No.

52-00080001.04

Photo No
2.6-3

Date:
Mar-01

Direction Photo
Taken:

South

Description:

Sandblast Building Drain
Catch Basin #2

Photo No.
2.6-4

Date:
May-01

Direction Photo
Taken:

South

Description:

Sandblast Building Drain
Catch Basin #2
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URS PHOTOGRAPHIC LOG

Client Name:

USAGE

Photo No
2.6-5

Date:
Mar-01

Direction Photo
Taken:

Southwest

Description:

Sandblast Building Drain
Outfall #1.

Photo No.
2.6-6

Date:
May-01

Direction Photo
Taken:

Southwest

Description:

Diver's Bubbles.
Sediment sampling under
Sandblast Building Drain
Outfall #1.

Site Location:

Bradford Island Landfill, In-Water Investigation

Project No.

52-00080001.04
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D.M.D., Inc.
Bradford Island Data Evaluation
March 2002

VOLATILE ORGANIC COMPOUND ANALYSES - U.S. EPA SW-846, Method 8260B.

Volatile organic compound (VOC) analyses were performed by Sound Analytical Services, Inc. (SAS) of
Tacoma, Washington, in accordance with the requirements of the Sampling and Analysis Plan, In-Water
Investigation, Bradford Island Landfill, April 2001 (URS) and referenced SOPs. The analytical SOP is
equivalent to and referenced as EPA SW-846 Method 8260B for analysis of purgeable organic
compounds.

Three catch basin sediments were analyzed for volatile organics, which includes two primary sample
locations and one blind duplicate. Sample results are presented with associated data qualifiers in Table
4-14.

Sample Documentation, Custody and Holding Conditions / Times: All samples were handled and
delivered to the laboratory according to chain-of-custody procedure. Laboratory data deliverables are
well organized and complete. Maximum holding times are specified as 14 days at 4° C. (±2° C.) for
solids. Upon receipt at the laboratory, transport cooler temperatures ranged from 4 to 6.2 °C. Holding
conditions and times are determined to be acceptable. No results require qualification due to holding
times and conditions.

GC/MS Tuning: GC/MS tune performance was checked with Bromofluorobenzene (BFB) prior to
analysis of project samples. All sample analyses were performed within 12 hours of BFB analyses. All
ion abundances and relative ion abundances meet method requirements. Review of mass spectral plots
and associated mass listings supplied with the raw data shows no inconsistencies or errors. (Note:
Instrument I.D. is not presented on documentation. It is assumed that the same instrument was employed
for these analyses.)

Initial Calibration: The laboratory performed initial multipoint calibration at 0.4, 0.8, 2.0, 5.0, 10, and
20 Mg/kg for all target analytes. Surrogate compounds were only analyzed at 5.0 Mg/kg in each
calibration run. Average Relative Response Factors (Average RRFs) are specified to be >0.05, and
Relative Standard Deviations (RSDs) must be <15% for volatile Target Compound List (TCL) analytes.
Average RRFs are >0.05 for all TCL analytes in the initial calibration (performed on May 11, 2001; just
prior to sample analyses) with the exception of acetonitrile and 2-butanone (Average RRF = 0.015 &
0.024, respectively). Acetonitrile is not a project target analyte, and 2-butanone was reported in all
samples. Analytes with associated positive results and with RSDs > 15% include 2-butanone, acetone,
and bromomethane (RSD = 25%, 52% & 18%, respectively). Associated results are consequently
qualified as estimates with a "J" qualifier code.

A 0.2 /ig/kg linearity verification check was run for all target analytes prior to sample analyses. All
target analytes exhibited acceptable response, with the exception of the ketones, which requires
qualification of all ketone results less than 0.4 /xg/kg as estimated ("J" qualifier code).

Continuing Calibration: Continuing calibration checks were performed prior to and following sample
analyses (@ 2.0 p.g/kg for target analytes and 5.0 /ig/kg for surrogates). Project specifications are RRF
must be >0.05, and Percent Differences (%Ds) must be <25% for volatile TCL analytes. RRFs are >0.05
for all compounds, with the exception of those analytes previously identified as deviant in the initial
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D.M.D., Inc.
Bradford Island Data Evaluation
March 2002

calibration. For analytes with associated positive results, %Ds are <25% in all continuing calibrations
with the exception of acetone. Accordingly, all acetone results require qualification as estimates ("J"
qualifier code).

Blanks: An analytical method blank was run prior to sample analyses. Detected analytes and associated
concentrations are as follows:

bromomethane 0.6 /tg/kg
iodomethane 0.8 /ig/kg
vinyl acetate 450 fig/kg

2-butanone 4.3 /ig/kg
toluene 0.2 /ig/kg
bromoform 0.6 /xg/kg

Method blank results are evaluated relative to project samples with associated positive hits. Positive
results for bromomethane in 010504SBDS24SS, 010501SBMS01SS and 010501SBMS02SS, and 2-
butanone in 010501SBMS01SS and 010501SBMS02SS are qualified as nondetects ("U") due to method
blank performance.

No field or transport blanks were submitted from the field.

Surrogate Compound Performance: Surrogate compounds were added to each sample prior to
analysis to assess analytical performance on each sample. The surrogate compounds ds-toluene,
bromofluorobenzene, d10-ethylbenzene, fluorobenzene, and dibromofluoromethane have the following
acceptable recovery ranges for solids: dg-T (91-109%), BFB (80-113%), d,0-EB (0-106%), FB (85-
115%), and DBFM (75-115%). Surrogate performances were within acceptable ranges, with the
exception of a slightly high recovery (119%) in 010501SBMS02SS. No results require qualification due
to surrogate performance.

Matrix Spike/Matrix Spike Duplicate Analyses: One MS/MSD pair was analyzed for the sample
delivery group, as specified. All TCL compounds were added to the samples, however only selected
analytes were evaluated for determination of performance. MS/MSD performance is evaluated relative
to the specifications of the USAGE Shell for Analytical Chemistry. Control limits applied are from the
Shell (70-130% recovery). Recoveries are all within the acceptable ranges, with the exception of
toluene, which was not able to be evaluated due to a native level at a significantly higher concentration
(24 pig/kg) than the spike level (2.7 /zg/kg). MS/MSD performance is considered acceptable.

Laboratory Control Samples: A spiked blank (LCS) and LCS duplicate were analyzed with the sample
delivery group. Recoveries for the same analytes evaluated in the MS/MSD analyses showed 89 - 113%
for both LCS's at a spike level of 2 /zg/kg. LCS performance is considered acceptable and the analytical
systems are determined to be in control.

TCL Compound Identification: The relative retention times (RRTs) for all reported TCL compounds
are within acceptance limits (±0.06 RRT units), and were all within 2 seconds of the expected retention
times. All mass spectra show good comparison with library reference spectra. Ion relative abundances
on mass spectra for all reported compounds compare acceptably to library reference spectra. It is noted
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D.M.D., Inc.
Bradford Island Data Evaluation
March 2002

that the analyst failed to identify bromomethane in the method blank and yet correctly identified and
reported it in the site samples. Bromomethane in the site samples are associated with lab background
contamination and are consequently qualified as nondetects at the associated values ("U" qualifier code -
see method blank, above).

Compound Quantitation and Reported Detection / Quantitation Limits: Reported quantitation or
lower reporting limits are determined to be actual lower reporting limits with associated verifiable linear
calibration points (no extrapolations observed). All reported concentrations less than the verifiable linear
calibration range are appropriately qualified by the lab with the "J" code.

System Performance: Raw data show no indication of degradation of system performance during or
between analytical runs. Reconstructed ion chromatograms (RICs) show no abrupt shifts in baseline,
high background levels, excessive baseline rise with increased temperature, or other indications of
system performance degradation.

A comparison of results from the analyses of split samples of 010501SBMS01SS by the project lab and a
reference laboratory are summarized below:

Analyte Project lab Ref. lab
Dichlorodifluoromethane 0.51 U 10 U

Chloromethane 0.51 U 5.2 U

Vinyl chloride 0.51 U 5.2 U

Bromomethane 0.86 U 5.2 U

Chloroethane 0.51 U 10 U

Trichlorofluoromethane 0.51 U 5.2 U

Acetone 59 J 22 J

1,1-Dichloroethene 0.51 U 5.2 U

Methylene chloride 0.51 U 5.2 U

Carbon disulfide 1.5 5.2 U

rraw-l,2-Dichloroethene 0.51 U 5.2 U

Vinyl acetate 2.5 U 52 U

1,1-Dichloroethane 0.51 U 5.2 U

2-Butanone 10 U 52 U

2,2-DichJoropropane 0.51 U 5.2 U

c;>l,2-Dichloroethene 0.51 U 5.2 U

Chloroform 0.51 U 5.2 U

Bromochloromethane 0.51 U 5.2 U

1,1,1-Trichloroethane 0.51 U 5.2U

1,1-DichJoropropene 0.51 U 5.2 U

Carbon tetrachloride 0.51 U 5.2 U

1,2-Dichloroethane 0.51 U 5.2 U

Benzene 0.94 5.2 U

Trichloroethene 0.51 U 5.2 U

1,2-Dichloropropane 0.51 U 5.2 U

Bromodichloromethane 0.51 U 5.2 U

Dibromomethane 0.51 U 5.2 U
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4-Methyl-2-pentanone 2.5 U 52 U

ci'5-l,3-Dichloropropene 0.51 U 5.2 U

Toluene 24 17.1

trans-1,3-Dichloropropene 0.51 U 5.2 U

2-Hexanone 2.5 U 52 U

1,1,2-Trichloroethane 0.51 U 5.2 U

1,3-Dichloropropane 0.51 U 5.2 U

Tetrachloroethene 0.31 J 5.2 U

Dibrornochloromethane 0.51 U 5.2 U

1,2-Dibromoethane 0.51 U 5.2 U

Chlorobenzene 0.51 U 5.2 U

Ethylbenzene 0.41 J 5.2 U

1,1,1,2-Tetrachloroethane 0.51 U 5.2 U

meta-/para-Xylenes 0.56 J 5.2 U

ortho-Xylene 0.30 J 5.2 U

Styrene 0.51 U 5.2 U

Isopropylbenzene 0.51 U 5.2 U

Bromoform 0.51 U 5.2 U

1,1,2,2-Tetrachloroethane 0.51 U 5.2 U

1,2,3-Trichloropropane 0.51 U 5.2 U

n-Propylbenzene 0.51 U 5.2 U

Bromobenzene 0.51 U 5.2 U

1,3,5-Trimethylbenzene 0.29 J 5.2 U

2-Chlorotoluene 0.51 U 5.2 U

4-Chlorotoluene 0.51 U 5.2 U

/ert-Butylbenzene 0.51 U 5.2 U

1,2,4-Trimethylbenzene 0.40 J 5.2 U

.sec-Butylbenzene 0.51 U 5.2 U

p-Isopropyltoluene 9.5 3.0 J

1,3-Dichlorobenzene 0.51 U 5.2 U

1,4-Dichlorobenzene 0.51 U 5.2 U

n-Butylbenzene 0.51 U 5.2 U

1,2-Dichlorobenzene 0.51 U 5.2 U

l,2-Dibromo-3-chloropropane 0.51 U 26 U

1,2,4-Trichlorobenzene 0.51 U 26 U

HexachJorobutadiene 0.51 U 26 U

Naphthalene 0.70 26 U

1,2,3-Trichlorobenzene 0.51 U 26 U

Results compare reasonably well, especially for a solid. Only two analytes exhibited detections above
both labs' lower quantitation limits. Lower reporting limits varied by a factor of ten between the two
labs.

Field Replicates: A blind field replicate sample pair was submitted and analyzed for VOCs for
determination of analytical variability. Results for the pair are determined to be relatively comparable,
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D.M.D., Inc.
Bradford Island Data Evaluation
March 2002

with the exception of acetone and toluene, which showed 74% and 85% differences, respectively (59 / 27
/ig/kg for acetone and 24 / 9.5 /ng/kg for toluene). These deviations are not atypical of the variabilities
observed for contaminated solids.

Overall Assessment: All deliverables required by the project are present and data packages are
complete. Recommended sample holding times and conditions were met. GC/MS tuning requirements
were met. Initial and continuing calibration performances are acceptable with some qualification of data.
Method blank analysis showed some background contamination for detected target analytes. As a result,
several associated sample results required qualification as not detected ("U"). Overall, surrogate
compound recoveries are acceptable. MS/MSD and LCS performances were acceptable. Compound
identification and quantitation are acceptable. Raw data show no indications of system performance
degradation. Reported quantitation or lower reporting limits are verifiable and relatively low for these
types of analyses. Replicate analysis was performed on one sample pair and showed typical performance
for contaminated solids. Overall analytical performance is considered acceptable, and data quality is
sufficient for project use.

A summary of qualified results is as follows:
Sample Analyte Value Qualifier Deviation

010501SBMS01SS Bromomethane
Acetone
2-Butanone

Tetrachloroethene

Ethylbenzene
m,p-Xylene
o-Xylene

1,3,5-Trimethylbenzene

1 ,2,4-Trimethylbenzene

010501SBMS02SS Bromomethane
Acetone

2-Butanone

Ethylbenzene

m,p-Xylene
o-Xylene

Naphthalene

010504SBDS24SS Bromomethane
Acetone

2-Butanone
Benzene

0.86
59

10

0.31
0.41

0.56

0.30
0.29

0.40

0.76
27

7.5
0.4

0.52

0.26
0.27

1.8
130

25
0.58

U

J
J
J

J
J
J

J
J

U
J

J
J
J

J
J

U
J
J
J

Blank contamination

Initial calibration
Initial calibration

<PQL
<PQL

<PQL

<PQL

<PQL
<PQL

Blank contamination
Initial calibration

Initial calibration

<PQL

<PQL
<PQL

<PQL

Blank contamination
Initial calibration
Initial calibration

<PQL
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PETROLEUM HYDROCARBON ANALYSES - WADOE NWTPH-HCID & NWTPH-Dx.

Petroleum hydrocarbon analyses were performed by Sound Analytical Services, Inc. (SAS) of Tacoma,
Washington, in accordance with the requirements of the Sampling and Analysis Plan, In-Water
Investigation, Bradford Island Landfill, April 2001 (URS) and referenced SOPs. The analytical SOPs
are equivalent to and referenced as WADOE Northwest TPH-HCID and TPH-Dx (NWTPH-Dx [diesel
range = Ci2 - C24 (as #2 diesel), lube or motor oil range = C24 - C38]) - Semivolatile Petroleum Products
Method for Soil and Water Analyses [with sulfuric acid and silica gel cleanup], as established by the
Washington State Department of Ecology. NWTPH-HCID analyses were applied for screening with
confirmatory results provided by NWTPH-Dx. NWTPH-HCID results indicated presence of diesel-range
and lube-range hydrocarbons, with no gasoline range hydrocarbons greater than the lower reporting
limits. This evaluation is performed for NWTPH-Dx only. No NWTPH-HCID evaluation is performed
here. All NWTPH-Dx chromatograms were evaluated for determination of presence of specific or
identifiable hydrocarbon mixtures. All bolded/highlighted values indicate the presence of the specific
hydrocarbon mixture reported. Non-highlighted values represent presence of organics in the respective
analytical range, but presence of a petroleum hydrocarbon mixture is determined to be improbable.

Five catch basin sediments were analyzed for diesel fuel and motor or lube oil hydrocarbons, which
includes four primary sample locations and one blind duplicate. Sample results are presented with
associated data qualifiers in Table 4-16.

Sample Documentation, Custody and Holding Conditions / Times: All samples were handled and
delivered to the laboratory according to chain-of-custody procedure. Laboratory data deliverables are
well organized and generally complete. Maximum holding times for petroleum hydrocarbons are
specified as 14 740 days (sample / extract maximum holding times) for solids at 4 °C. (±2 °C.). Upon
receipt at the laboratory, transport cooler temperatures ranged from 4 to 6.2 °C. Holding conditions and
times are determined to be acceptable. No results require qualification due to holding times and
conditions.

Initial Calibration: The laboratory performed initial multipoint calibration (linearity verification) for
#2 diesel fuel at 25, 50, 100, 250, 500, 1000, 2500 and 5000 /ig/mL; and motor oil at 50, 100, 250, 500,
1000, 2500 and 5000 jig/mL (both on 4/20/02). Linearity for diesel was 8.1 RSD, and r2 = 1.00 for motor
oil. Initial calibration levels, frequencies, and linearities are within pertinent guidance limits.

Calibration Checks: Calibration verifications were performed at concentrations of 1000 jug/mL for
diesel and motor oil prior to and following sample runs, and at a frequency of every ten analyses.
Criteria for passing are + 15% from the initial calibration. %Diff were all < 7%. No results required
qualification based on out-of-compliance procedures and performance criteria.

Blanks: Two analytical method blanks were analyzed, as required. No analyte responses were reported
for method blanks.

No field rinsate or transport blanks were submitted nor analyzed.
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Surrogate Compound Performance: Surrogate compounds were added to each sample prior to
analysis to assess analytical performance on each sample. The surrogate compounds for petroleum
hydrocarbon analyses are 1-chlorooctane and o-terphenyl for diesel and motor oil. Surrogate
performance is evaluated for o-terphenyl only with an acceptance range of 50-150% recovery. All
recoveries are within specification.

Matrix Spike/Matrix Spike Duplicate Analyses: Three MS/MSD pairs were analyzed. Diesel and
motor oil were added to selected samples for evaluation of MS/MSD performance at 620 -1260 mg/kg.
Control limits applied are 50-150% recovery with a %D of less than 50%. Recoveries are all within the
acceptance range. MS/MSD performance is considered acceptable.

Laboratory Control Samples: Two spiked blanks (LCSs) were analyzed. Both LCSs showed
recoveries in the range of 95 - 119% for both diesel and motor oil. LCS spiking levels were 500 mg/kg.
Performance is considered acceptable and the analytical systems are determined to be in control.

Petroleum Hydrocarbon Mixture Identification: Positive identifications of hydrocarbon mixtures are
highlighted by applying bold-face type to the values reported in the attached table. No diesel
hydrocarbons are identified, however four of the five samples showed presence of a lube-range mixture
that could include hydraulic, dielectric and/or pump fluids.

System Performance: Raw data show no indication of degradation of system performance during or
between analytical runs. Chromatograms show no abrupt shifts in baseline, high background levels,
excessive baseline rise with increased temperature, or other indications of system performance
degradation.

A comparison of results from the analyses of split samples by the project lab and an independent
reference laboratory shows the following (mg/kg, dry):

010501SBMS01SS 010503rW14SS
Project Lab Ref. Lab Project Lab Ref. Lab

Diesel-range 130 100 61 U 10
Lube-range 600 230 120 U 50 U

Both labs identified lube oil in 01SS, and no recognizable petroleum product in 14SS.

Field Replicates: One blind field replicate sample pair was submitted and analyzed for petroleum
hydrocarbons for determination of analytical variability. The duplicate pair showed comparable results.

Overall Assessment: All deliverables required by the project are present and data packages are
complete. Recommended sample holding times and conditions were met. Initial calibration and
calibration check requirements were met. Method blank performances were within specification.
Surrogate compound recoveries are acceptable. MS/MSD and LCS performances are acceptable.
Compound identification and quantitation are acceptable. Raw data show no indications of system
performance degradation. Overall analytical performance is considered acceptable, and data quality is
sufficient for project use.

I:\53-F0072173.00 Brdfonl\DeUvery Order No. 04 Mod



D.M.D., Inc.
Bradford Island Data Evaluation
March 2002

SEMIVOLATILE ORGANICS ANALYSES - U.S. EPA SW-846, Method 8270C.

Semivolatile organics analyses were performed by Sound Analytical Services, Inc. (SAS) of Tacoma,
Washington, in accordance with the requirements of the Sampling and Analysis Plan, In-Water
Investigation, Bradford Island Landfill, April 2001 (URS) and referenced SOPs. The analytical SOP is
equivalent to and referenced as EPA SW-846 Method 8270C for analysis of acid, base and neutral
extractable organic compounds. Extract preparations were performed in accordance with SW-846
Method 3550B.

Five river and five catch basin sediments were analyzed for semivolatile organics, which includes eight
primary sample locations and two blind duplicates. Sample results are presented with associated data
qualifiers in Tables 4-4 and 4-13.

Sample Documentation, Custody and Holding Conditions / Times: All samples were handled and
delivered to the laboratory according to chain-of-custody procedure. Laboratory data deliverables are
well organized and generally complete, with the exception of two missing initial calibration runs. A
request to the lab for submission of missing documentation was made to complete the data package.
Maximum holding times for extractables are specified as 14 740 days (sample / extract maximum holding
times) for solids at 4 °C. (±2 °C.). Upon receipt at the laboratory, transport cooler temperatures ranged
from 4 to 6.2 °C. Holding conditions and times are determined to be acceptable. No results require
qualification due to holding times and conditions.

GC/MS Tuning: GC/MS tune performance was checked with 2.5 ng decafluorotriphenylphosphine
(DFTPP) prior to all initial calibrations runs and all subsequent sample analytical runs. All sample
analyses were performed within 12 hours of DFTPP checks. All ion abundances and relative ion
abundances meet method requirements. Review of mass spectral plots and associated mass listings
supplied with the raw data show no inconsistencies or errors.

Initial Calibration: Initial multipoint calibrations were performed at 0.05, 0.1, 0.5, 1.0 and 2.5
[on 5/3/01] and 0.1, 0.25, 0.5, 1.0, and 2.5 ng/mL [on 5/10/01] for all target analytes and surrogate
compounds. Average Relative Response Factors (Average RRFs) must be >0.01, and selected analytes
must meet additional minimum RRF and maximum %RSD criteria. Average RRFs and %RSDs for all
TCL compounds in all initial calibrations showed compliance with technical requirements.

Continuing Calibration: Continuing calibrations were performed for all TCL compounds at 1.0 ng//iL.
RRFs must be >0.01, and selected analytes must meet additional minimum RRF and maximum %Diff
criteria (<25%). All RRFs were in compliance with some deviation from criteria for %Diff.
Noncompliant %Diff values did not affect sample results, since no positive detects were reported for the
affected analytes.

Blanks: Analytical method blanks were analyzed at least once for each analytical group and matrix, as
specified. Method blanks showed some detections of phthalates (butylbenzyl- & bis(2-
ethylhexyl)phthalate) above reporting limits. Reporting limits were adjusted upward for phthalates to
minimize potential bias associated with background contamination.
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Surrogate Compound Performance: Surrogate compounds (1.0 /xg each or -67 /ng/kg, wet) were
added to each solid sample prior to extraction to assess analytical performance on each sample.
Surrogate compounds and associated performance criteria are those specified in the ACOE Shell for
Analytical Chemistry (for solids). No results required qualification due to surrogate compound recovery
performance. (It is noted that surrogate recoveries tended to be higher than normally observed for these
types of analyses, and were generally greater than 100%. Recoveries ranged from 77% to 214% with a
median greater than 100%).

Matrix Spike/Matrix Spike Duplicate Analyses: Matrix spike and matrix spike duplicate analyses
were performed on three sediments. Analyte spike concentrations were 84, 91, and 170 /^g/kg. MS/MSD
recoveries were evaluated against the specifications in ACOE Shell for Analytical Chemistry.
Recoveries ranged from 32% to 340%, even without the interference of native analytes in the extracts.
Surrogate compound responses [recoveries] generally correlated with MS and MSD performances;
typically greater than 100%. No results were qualified based on MS/MSD performance.

Laboratory Control Samples: Two spiked blanks (LCS) were analyzed for the solids analytical groups.
LCS performance was compared to the specifications in the ACOE Shell for Analytical Chemistry.
Spike concentrations were at an equivalent of 67 fJ.g/kg. All recoveries were determined to be within
acceptable range, generally averaged just less than 100%. LCS performance indicates the analytical
systems are in control.

TCL Compound Identification: Relative retention times (RRTs) for most reported TCL compounds
are acceptable (±0.06 RRT units or + 6 seconds). Mass spectra, for some reported hits, show
comparability with library reference spectra. Some target hits (potential positive identifications), such as
2,6-dinitrotoluene, N-nitrosodi-n-propylamine, and benzidine, were determined by the reviewer to be
false positives. The 2,6-dinitrotoluene reports showed high interferences and noise across the baseline, a
factor likely related to the use of an ITS40 (ion trap mass spectrometer) for analysis of "dirty" or busy
extracts. The noise level/background is too high to determine presence at the reported values. The
reported N-nitrosodi-n-propylamine is a poor mass spectral fit associated with an out-of-range retention
time (+ 7 seconds relative to the calibration standard) and low signal to noise (S/N) response. The
reports for benzidine are due to contributory ions (m/z 92 and 184) from the presence of a
pentachlorobiphenyl isomer (a PCB constituent). Noise levels are sufficiently high for some PAHs to
preclude the assignments made by the lab (for example, benzo(g,h,i)perylene in 010504SBDS24SS). The
reported detection levels are generally lower than can be supported by the data. Spectral matches, in
some cases, are marginal to poor. These values were replaced with appropriate nondetects ("U"
qualified) for the analytes of concern. Benzo(b)fluoranthene and benzo(k)fluoranthene are insufficiently
resolved chromatographically to report as distinguishable constituents. Caution should be exercised by
the data user when interpreting results for these two analytes. A summation of results and use as a
combined parameter (benzo(b+k)fluoranthenes) would be more appropriate.

Compound Quantitation and Reported Detection / Quantitation Limits: Lower reporting limits, in
some cases, are lower than what can be verified by the reported data. The mass spectrometer used (an
ion trap mass spectrometer - ITS40) is a very sensitive instrument prone to high background interferences
when operated in an autogain mode. (The autogain function may have been engaged based on low S/N
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for some false positive assignments at significant reported concentrations [see N-nitrosodi-n-propylamine
in 0105021IW14SS].) Essentially, the higher or more background the sample extract possesses (typical
of sediments and soils), the more difficult it can be to identify presence of target analytes in the presence
of interfering chemicals. Alternate instrumentations (such as quadrupolar, time of flight, or magnetic
sector instruments) are better suited for analysis of complex extracts with high levels of interfering
chemicals. Without documentation of mass spectrometer ionization times and autogain adjustment,
detection limits may vary during an instrumental run without the knowledge of the analyst.

Lower reporting limits have been adjusted by the reviewer to concentrations equivalent to the lower limit
of the initial calibrations (0.05 /ig/mL). For some analytes (PAHs, in particular), the lab reported
relatively low limits based on running a 0.01 /ig/mL check standard. The 0.01 check standard is
unverifiable in a complex sample extract. One-fifth of the surrogate concentrations (based on signal
strength in extract runs) were determined to represent an average verifiable concentration for lower
reporting limits for most analytes in each sample. These concentrations were also approximately equal to
the equivalent level of the 0.05 /ig/mL calibration standard. Consequently, lower reporting limits were
adjusted by the reviewer to verifiable levels and not extrapolated or "clean extract" values.

Substituted anilines and phenols typically exhibit relatively low recoveries in environmental matrices.
Most environmental analytical laboratories, including the reference laboratory, adjust their reported
detection limits upward by factors of 10 or sometimes 20 for the difficult analytes relative to the "easy"
analytes, such as PAHs. Practical quantitation levels (PQLs) should reflect the full sensitivity of the
method and not extrapolated, or theoretical, limits. The project lab PQLs appear to be extrapolated and
not verified PQLs. Note the differences in PQLs for the project lab compared to the reference laboratory
for split samples below. Project lab PQLs should be considered unverified for analytes such as
substituted phenols and anilines.

System Performance: The use of an ion trap mass spectrometer for the analysis of contaminated soils
and sediments can result in the reporting of lower than actual quantitation/detection limits when the
autogain function is engaged. This results in automatic, without necessarily the knowledge of the
analyst, adjustment of instrumental sensitivities. This can result in variable and nonverifiable responses
to target analytes (consistent with the results reported for MS/MSD and surrogate recovery
performances) and higher than reported detection limits. The use of ion trap mass spectrometers, as they
are currently available, is not recommended for analysis of contaminated solids without special extract
cleanup procedures, which were not [reported to be] performed here. Consequently, the reported PQLs
(practical quantitation limits) should be considered estimates, even those adjusted upward by the
reviewer. The above recommendations and precautions are based on a review of reported mass spectral
matches (and mismatches), false positive assignments, observation of high noise/background (low S/N)
levels, and high surrogate and MS/MSD recovery variabilities.

A comparison of results from the analyses of split samples of 010501SBMS01SS and 010503IW14SS by
the project lab and a reference laboratory are summarized below:

010501SBMS01SS 010503IW14SS
Analyte Project lab Ref. lab Project lab Ref. lab
Phenol 180U 670 U 17 U 450 U
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6iX2-Chloroethyl)ether

2-Chlorophenol

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

Benzyl alcohol

2-Methylphenol

2,2'-Oxy W j( 1 -chloropropane)

N-Nitrosodi-n-propylamine

Hexachloroethane

4-Methylphenol

Nitrobenzene

Isophorone

2-Nitrophenol

2,4-Dimethylphenol

i>iX2-Chloroethoxy)methane

2,4-Dichlorophenol

Benzoic acid

1,2,4-Trichlorobenzene

Naphthalene

4-Chloroaniline

Hexachlorobutadiene

4-Chloro-3-methylphenol

2-Methylnaphthalene

Hexachlorocyclopentadiene

2,4,6-Trichlorophenol

2,4,5-Trichlorophenol

2-Chloronaphthalene

2-Nitroaniline

Acenaphthylene

Dimethylphthalate

2,6-Dinitrotoluene

3-Nitroaniline

Acenaphthene

2,4-Dinilrophenol

Dibenzofuran

4-Nitrophenol

2,4-Dinitrotoluene

Fluorene

Diethylphthalate

4-Chlorophenyl phenyl ether

4-Nitroaniline

4,6-Dinitro-2-meihylphenol

N-Nitrosodiphenylamine

Hexachlorobenzene

I:\53-F0072173.00 Brdford\Ddivery Order No. 04 Mod

180 U

180 U

180 U

180 U

180 U

180 U

180 U
-

180 U

180 U

85 J

180 U

180 U

180 U

180 U

180 U

180 U

450 U

180 U

27 J

180 U

180 U

180 U

180 U

180 U

180 U

180 U

180 U

180 U

31J

180 U

180 U

180 U

250

180 U

62 J

180 U

180 U

160

180 U

180 U

180 U

450 U

180 U

180 U

670 U

670 U

670 U

670 U

670 U

6700 U

670 U

670 U

670U

670 U

130 J

670 U

2000 U

1300U

1300U

670 U

670 U

6700 U

670 U

670 U

1300 U

670 U

1300U

670 U

2700 U

670 U

670 U

670 U

6700 U

670 U

670 U

670 U

6700 U

90 J

6700 U

670 U

6700 U

670 U

670 U

670 U

670 U

6700 U

6700 U

670 U

670 U

17 U

17U

17U

17U

17U

17 U

17 U

-

42 U

17 U

17U

17U

17 U

17U

17 U

17 U

17 U

42 U

17 U

8U

17 U

17 U

17U

8U

17 U

17 U

17 U

8U

17 U

8U

17U

17U

17 U

8U

17U

17 U

17 U

17 U

8U

17U

17 U

17 U

42 U

17 U

17U

450 U

450 U

450 U

450 U

450 U

4500 U

450 U

450 U

450 U

450 U

450 U

450 U

1300U

890 U

890 U

450 U

450 U

4500 U

450 U

450 U

890 U

450 U

890 U

450 U

1800U

450 U

450 U

450 U

4500 U

450 U

450 U

450 U

4500 U

450 U

4500 U

450 U

4500 U

450 U

450 U

450 U

450 U

4500 U

4500 U

450 U

450 U
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670 U

6700 U

470 J

90 J

120 JB

670

750

670 U

330 J

2700 U

480 J

17200 B

80 J

690

(b+k)

360 J

240 J

80 J

210 J

17 U

17 U

8U

8U

84 U

8U

8U

17 U

17 U

17 U

8U

140 U

17 U

8U

8U

8U

8U

8U

8U

450 U

4500 U

450 U

450 U

140 JB

450 U

450 U

450 U

450 U

1800U

450 U

220 JB

450 U

450 U

450 U

450 U

450 U

450 U

450 U

4-Bromophenyl phenyl ether 180 U

Pentachlorophenol 180 U

Phenanthrene 1100

Anthracene 290

Di-n-butylphthalate 910 U

Fluoranthene 2100

Pyrene 1900

Butyl benzyl phthalate 180 U

Benzo(a)anthiacene 1000

3,3'-Dichlorobenzidine 180 U

Chrysene 1000

6w(2-Ethylhexyl)phthalate 3800

Di-n-octylphthalate 180U

Benzo(b)fluoranthene 1700

Benzo(k)fluoranthene 370

Benzo(a)pyrene 1400

Indeno(l,2,3-cd)pyrene 640

Dibenzo(a,h)anthracene 180

Benzo(g,h,i)perylene 700

Project lab results are generally greater than for the reference lab, which could be attributed to sample
heterogeneity. The most notable difference between the two laboratory's data are the significantly lower
detection limits reported by the project lab. Also, the project laboratory consistently reports lower
reporting limits for "poor responders", such as substituted phenols and anilines, and other polars, at the
same limits as for the higher responders, such as PAHs. The reference lab adjusts lower reporting limits
for poor responders based on overall analytical system response, and not a theoretical or ideal limit.

Field Replicates: Blind field splits for two sediment pairs were submitted and analyzed for
determination of analytical variability. Sample results for replicate pairs are presented in the attached
results table. The sediment pairs showed typical variability for detected analytes in contaminated solids
(variabilities up to 85% difference).

Overall Assessment: All deliverables required by the project are present and data packages are
generally complete, with the exception of missing documentation for initial calibration runs performed
on 5/10/01 that were later provided upon request, and mass spectrometer scan ionization times.
Recommended sample holding times and conditions were met. GC/MS tuning requirements were met.
Initial calibration requirements were generally met. Method blanks showed some low-level detections of
phthalates requiring the elevation of reporting limits for selected samples. Compound identification
showed some false positives as noted above. Raw data shows some system performance degradation due
to elevated noise levels, which interfered with the achievement of reported detection limits. Reported
quantitation or lower reporting limits were adjusted upward for PAHs to verifiable levels. Lower
reporting limits (detection limits) for many analytes are unverified; lower reporting limits for most of the
polar analytes should be considered [gross] estimates and may be low by a factor of approximately 10.
Overall analytical performance could be improved. The data as reported with associated qualifiers
(following adjustments made by the reviewer) are adequate for project use.
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A summary of qualified results is as follows:
Sample Analyte Value Qualifier Deviation

010501SBMS01SS

010501SBMS02SS

010502IW01SS

010502IW07SS

3- & 4-Methylphenol
Acenaphthylene
2-Methylnaphthalene -
Dibenzofuran
2-ChIoronaphthalene
Di-n-butylphthalate
Benzidine
Butylbenzylphthalate
Carbazole
3- & 4-Methylphenol
Dibenzofuran
Fluorene
2-Chloronaphthalene
Acenaphthylene
Butylbenzylphthalate
6(s(2-Ethylhexyl)phthalate
Carbazole
2,6-Dinitrotoluene
Diethylphthalate
2-Chloronaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Anthracene
Benzo(k)fluoranthene
Di-n-butylphthalate
Butylbenzylphthalate
fciX2-Ethylhexyl)phthalate
Benzidine
3- & 4-Methylphenol
2,6-Dinitrotoluene
2-Chloronaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Anthracene
Benzo(k)fluoranthene
Diethylphthalate
Di-n-butylphthalate
Butylbenzylphthalate
£/X2-Ethylhexyl)phthalate

85
31
180
62
180
910
360
180
190
69
27
51
170
170
170

2900
79
16
16
8
8
8
8
8
8

30
17
42
16
17
17
9
9
9
9
9
9
17
85
17
190

J
J
U
J
U
U
U
U
J
J
J
J
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

<PQL
< PQL, nonverifiable
PQL adjustment
<PQL
PQL adjustment
Blank contamination
PQL adjustment
Blank contamination
<PQL
<PQL
<PQL
< PQL, nonverifiable
PQL adjustment
PQL adjustment
Blank contamination
Blank contamination
<PQL
False positive
Blank contamination
PQL adjustment
PQL adjustment
PQL adjustment
PQL adjustment
PQL adjustment
PQL adjustment
Blank contamination
Blank contamination
Blank contamination
False positive
< PQL, nonverifiable
False positive
PQL adjustment
PQL adjustment
PQL adjustment
PQL adjustment
PQL adjustment
PQL adjustment
Blank contamination
Blank contamination
Blank contamination
Blank concentration

010503IW14SS 3- & 4-Methylphenol 17 U < PQL, nonverifiable
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N-Nitrosodi-n-propylamine
2,6-Dinitrotoluene

2-Chloronaphthalene

Acenaphthylene
Acenaphthene

Diethylphthalate
Fluorene

Anthracene

Di-n-butylphthalate
Fluoranthene
Pyrene

Butylbenzylphthalate
Chrysene

fcw(2-Ethylhexyl)phthalate

Benzo(k)fluoranthene

Benzo(b)fluoranthene

010503IW15SS 3- & 4-Methylphenol
2,6-Dinitrotoluene

2-Chloronaphthalene

Acenaphthylene
Acenaphthene

Diethylphthalate
Fluorene

Phenanthrene
Anthracene

Di-n-butylphthalate
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene

£i'j(2-Ethylhexyl)phthalate
Benzo(k)fluoranthene

Benzo(a)pyrene
Benzo(g,h,i)perylene
Benzidine

010503IW16SS 2-Methylnaphthalene
2-Chloronaphthalene

Acenaphthylene
2,6-Dinitrotoluene
Acenaphthene
Diethylphthalate
Fluorene

Di-n-butylphthalate
Butylbenzylphthalate
biX2-Ethylhexyl)phthalate
Benzo(b)fluoranthene

42
17

8

8
8

17
8

8
84

8
8
17

8
140

8
8

17

17
9

9
9

17
9

7
9

87
17

7
7

43
9

5
9

70

8
8

8
16

8
16
8

78
20
57

87

U

U
U

U
U

U
U
U

U
U
U
U

U
U
U

U

U
U

U
U

U

U
U

J
U

U
U

J
J
U
U
J
U
U

U

U
U

U
U

U
U
U
U
U

False positive

False positive
PQL adjustment
PQL adjustment

PQL adjustment
Blank contamination

PQL adjustment
PQL adjustment
Blank contamination

< PQL, nonverifiable
< PQL, nonverifiable
Blank contamination
< PQL, nonverifiable
Blank contamination

PQL adjustment
< PQL, nonverifiable

< PQL, nonverifiable

False positive
PQL adjustment
PQL adjustment

PQL adjustment
Blank contamination

PQL adjustment

<PQL
< PQL, nonverifiable
Blank contamination

Blank contamination

<PQL
<PQL
Blank contamination
PQL adjustment

<PQL
< PQL, nonverifiable

False positive

< PQL, nonverifiable

PQL adjustment
PQL adjustment
False positive

< PQL, nonverifiable
Blank contamination
< PQL, nonverifiable

Blank contamination
Blank contamination

Blank contamination
Sum of b & k isomers

I:\53-FD072I73 00 BnJtbrdVDclivery Order No. 04 Mod



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

D.M.D., Inc.
Bradford Island Data Evaluation
March 2002

Benzo(k)fluoranthene Unresolved from b isomer

010503SBDS18SS 2-Chloronaphthalene
Acenaphthylene

Acenaphthene
Dibenzofuran

Fluorene
fcij(2-Ethylhexyl)phthalate

Benzo(b)fluoranthene

Benzo(k)fluoranthene
Indeno( 1 ,2,3-cd)pyrene

Carbazole

010503SBDS19SS N-Nitrosodi-n-propylamine
Naphthalene
2-Methylnaphthalene

2-Chloronaphthalene

2,6-Dinitrotoluene
Dibenzofuran
Diethylphthalate

Di-n-butylphthalate
Butylbenzylphthalate

Carbazole

010504SBDS24SS 2-Chloronaphthalene
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Benzo(a)anthracene

Benzo(k)fluoranthene
Benzo(a)pyrene

Indeno( 1 ,2,3-cd)pyrene
Benzo(g,h,i)perylene

170

170
40

83

56
2300

330

80
71

40

6
9
17

17
9
17

87
27

27

340
170

170

170
110

140

51
170
34

78

U

U
J

U
J

U

J

J

U
J

U
U

U
J
U
U

U
J
U
U

U

U
J
J
J
J
J
J

PQL adjustment

PQL adjustment

<PQL
< PQL, nonverifiable

<PQL
Blank contamination

Sum of b & k isomers
Unresolved from b isomer

<PQL
<PQL

False positive

<PQL
< PQL, nonverifiable
PQL adjustment
False positive

<PQL
Blank contamination

Blank contamination
Blank contamination

<PQL

PQL adjustment
PQL adjustment

PQL adjustment
PQL adjustment

<PQL
<PQL
<PQL

<PQL
<PQL

<PQL
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BUTYL TINS ANALYSES - PSEP (Krone, et al.); GC/MS [full scan].

Butyl tin analyses were performed by Sound Analytical Services, Inc. (SAS) of Tacoma, Washington, in
accordance with the requirements of the Sampling and Analysis Plan, In- Water Investigation, Bradford
Island Landfill, April 2001 (URS) and referenced SOPs. The analytical SOP is equivalent to and
referenced as PSEP (Puget Sound Estuarine Protocols; Krone, et al. 1989) with full-scan GC/MS [ion
trap MS] for analysis of butyl tin compounds (monobutyltin, dibutyltin, tributyltin and tetrabutyltin).

Five catch basin sediments and three sediment pore waters were analyzed for butyl tins, which includes
six primary sample locations and two blind duplicates. Sample results are presented with associated data
qualifiers in Table 4-17.

Sample Documentation, Custody and Holding Conditions / Times: All samples were handled and
delivered to the laboratory according to chain-of-custody procedure. Laboratory data deliverables are
well organized and generally complete, with the exception of the porewater preparation benchsheets,
surrogate spectra, and derivative formation documentation (derivative types are not identified [inspection
of mass spectra indicate that hexyl derivatives were employed]). Maximum holding times are specified
as 14 /40 days (sample / extract maximum holding times) for solids and 7/40 days for porewaters at 4
°C. (±2 °C.). Upon receipt at the laboratory, transport coolers temperatures ranged from 4 to 6.2 °C.
Holding conditions and times are determined to be acceptable. No results require qualification due to
holding times and conditions.

GC/MS Tuning: GC/MS tune performance was checked with 2.5 ng decafluorotriphenylphosphine
(DFTPP) prior to all initial calibrations and all subsequent sample analytical runs. All sample analyses
were performed within 12 hours of DFTPP checks. All ion abundances and relative ion abundances meet
acceptance criteria. Review of mass spectral plots and associated mass listings supplied with the raw
data show no inconsistencies or errors.

Initial Calibration: Initial multipoint calibration was performed at 1.0, 5.0, 10, 50, 100 and 200 ng/mL
[on 5/16/01] for tetrabutyltin and at lower concentrations for the remaining analytes [80%, 77%, 58%
and 41% for tripentyltin (surrogate), tributyltin, dibutyltin and monobutyltin, respectively]. Average
Relative Response Factors (Average RRFs) ranged from 0.815 to 2.142, and %RSDs ranged from 5.9%
to 18.4%. No performance criteria are available, however performance is considered reasonable and
acceptable. No data was qualified based on calibration performance.

Continuing Calibration: Continuing calibrations were performed for all target analytes at the fifth
calibration level (100 ng/mL tetrabutyltin and less for the other target analytes [see relative
concentrations above]) prior to and following sample extract analyses. RRF %Diff s ranged from 0.5%
to 18%. Performance is considered reasonable and acceptable.

Blanks: Three analytical method blanks were analyzed, two for solids and one for water matrices, as
required. Method blanks showed no detections of target analytes above reporting limits.

Surrogate Compound Performance: A surrogate compound, tripentyl tin, was added to each sample
(@ 1.1 /xg) prior to extraction to assess analytical performance on each sample. Surrogate compound
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recoveries ranged from 71% to 137% in sediments and 55% to 75% in porewaters. Surrogate recovery
performance is considered reasonable and acceptable.

Matrix Spike/Matrix Spike Duplicate Analyses: Matrix spike and matrix spike duplicate analyses
were performed on a sediment and a porewater sample. Analyte spike concentrations were 0.178 - 0.286
/xg/L for water and 114 - 183 /xg/kg for sediment. MS/MSD recovery performances (as %R) are
summarized as:

Water Sediment

Analyte Recovery RPD Recovery RPD

tetrabutyltin
tributyltin
dibutyltin

monobutyltin

69/61

80/79
40/41
27 /23

13

1.6
1.2
16

103 / 107

90/93
74/79
51 /55

3.8
3.2
6.4

8.1

MS/MSD recoveries are typical for these types of analyses and are considered reasonable and acceptable.
(Note that lower alkylated analogs exhibit lower recoveries, which is normal). No results were qualified
based on MS/MSD performance.

Laboratory Control Samples: Two sets of spiked blanks (LCS) were analyzed, a set each for the solids
and waters. Spike concentrations were at an equivalent of 0.12 - 0.2 /xg/L and 83 - 133 /xg/kg.
Recoveries ranged from 29% to 92% in water and 73% to 115% in solids (TBT ranged from 67% to 88%
for both matrices). Recoveries are determined to be within reasonable and acceptable ranges. LCS
performances indicate the analytical systems are in control.

Target Analyte(s) Identification: Relative retention times (RRTs) for target compounds are within the
CLP-specified acceptance limits (±0.06 RRT units or + 6 seconds). Mass spectra show generally good
comparability with library reference spectra. Some target analyte detections at low concentrations in
water, for example dibutyltin in 010503SBDS18SS porewater, show marginal acceptance for mass
spectral match and show an approximate S/N of 2. This indicates a practical lower quantitation limit of
approximately 0.08 /xg/L in water, and not 0.0073 and 0.0098, as indicated. Consequently, lower
reporting limits have been adjusted upward due to inability to confidently identify target analytes at the
lower reporting limits indicated.

Compound Quantitation and Reported Detection / Quantitation Limits: The laboratory reporting
limits are lower than what can be verified from the data, particularly for waters. S/N is generally high
enough to preclude identification and quantitation at the detection levels reported by the lab, especially
for waters.

Lower reporting limits have been adjusted by the reviewer to concentrations that are estimated to
demonstrate a S/N of 2-3 for detected analytes - this requires an upward adjustment of reporting limits by
a factor of 4-5x (for example, 0.0052 /xg/L has been adjusted to 0.02 /xg/L [with one significant digit]).
The lower reporting limit for tetrabutyltin in 010504SBDS24SS appears to not consider a dilution factor
of lOx - thus the nondetect value has been adjusted from 3.4 /xg/kg to 30 /xg/kg [one significant digit].
Lower reporting limits should be considered estimates and have been adjusted by the reviewer to one
significant digit (reported 1.7 has been adjusted to 2).
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System Performance: System performance is considered generally acceptable. Major performance
indicators are within acceptable limits. Lower quantitation limits (detection limits) are theoretical limits
based on the absence of background and noise. Lower reporting limits have been adjusted upward to
levels with a S/N of 2-3x.

No reference laboratory analyses of split samples were performed for comparison of results.

Field Replicates: Blind field splits for a sediment pair and a porewater pair were submitted and
analyzed for determination of analytical variability. Sample results for replicate pairs are presented in
the attached results table. Both pairs showed nondetects for all target analytes.

Overall Assessment: Most deliverables required by the project are present and data packages are
generally complete, with the exception of missing documentation describing derivative formation
(reaction and conditions), porewater preparation benchsheets, and some analyte spectra (surrogates and
internal standards). Recommended sample holding times and conditions were met. GC/MS tuning
requirements were met. Initial calibration requirements were met. Method blanks showed no detections.
Reported quantitation or lower reporting limits were adjusted upward in many cases to verifiable levels.
The data as reported with associated qualifiers (following adjustments made by the reviewer) are
adequate for project use.

A summary of qualified results is as follows:
Sample Analyte Value Qualifier Deviation

010503SBDS18SS pw Tributyl tin
Tetrabutyl tin

0.04 U PQL adjustment
0.04 U PQL adjustment

010503SBDS19SS pw All butyl tins 0.02 U PQL adjustment
010503SBDS19SS sed. Tetrabutyl tin U PQL adjustment
010503SBDS20SS pw All butyl tins 0.02 U PQL adjustment
010504SBDS24SS sed. Tetrabutyl tin 30 U PQL adjustment
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CHLOROPHENOXY HERBICIDES ANALYSES - U.S. EPA SW-846, Method 8 151 A;
GC/MS [full scan].

Herbicides analyses were performed by Sound Analytical Services, Inc. (SAS) of Tacoma, Washington,
in accordance with the requirements of the Sampling and Analysis Plan, In-Water Investigation,
Bradford Island Landfill, April 2001 (URS) and referenced SOPs. The analytical SOP is equivalent to
and referenced as SW-846 Method 8151 A with full-scan GC/MS [ion trap MS] (applying some criteria
from SW-846 Method 8270) for the analysis of chlorophenoxyherbicides, 4-nitrophenol and
pentachlorophenol (PCP).

Five river sediments, which includes four primary sample locations and one blind duplicate. Sample
results are presented with associated data qualifiers in Table 4-5.

Sample Documentation, Custody and Holding Conditions / Times: All samples were handled and
delivered to the laboratory according to chain-of-custody procedure. Laboratory data deliverables are
well organized and generally complete, with the exception of surrogate spectra and derivative formation
documentation (derivative types are not identified [inspection of mass spectra indicate that methyl ester
and ether derivatives were employed]). Maximum holding times are specified as 14 /40 days (sample /
extract maximum holding times) for solids at 4 °C. (±2 °C.). Upon receipt at the laboratory, transport
coolers temperatures ranged from 4 to 6.2 °C. Holding conditions and times are determined to be
acceptable. No results require qualification due to holding times and conditions.

GC/MS Tuning: GC/MS tune performance was checked with 2.5 ng decafluorotriphenylphosphine
(DFTPP) prior to all initial calibrations and all subsequent sample analytical runs. All sample analyses
were performed within 12 hours of DFTPP checks. All ion abundances and relative ion abundances meet
acceptance criteria. Review of mass spectral plots and associated mass listings supplied with the raw
data show no inconsistencies or errors.

Initial Calibration: Initial multipoint calibration was performed at 0.01, 0.05, 0.1, 0.5, 1.0 and 2.0
/ig/mL [on 4/9/01] for target analytes and surrogate (2,4-dichlorophenylacetic acid). Average Relative
Response Factors (Average RRFs) ranged from 0.374 to 1.697, and %RSDs ranged from 3.4% to 1 1.2%.
No performance criteria are available, however performance is considered reasonable and acceptable.
No data was qualified based on calibration performance.

Continuing Calibration: Continuing calibrations were performed for all target analytes at 1.0
prior to and following sample extract analyses. RRF %Diffs ranged from 0.1% to 18%. Performance is
considered reasonable and acceptable.

Blanks: One analytical method blank was analyzed, as required. Method blank results showed no
detections of target analytes above reporting limits.

Surrogate Compound Performance: A surrogate compound, 2,4-dichlorophenylacetic acid, was added
to each sample (@ 10 /ig) prior to extraction to assess analytical performance on each sample. Surrogate
compound recoveries ranged from 65% to 93% in sediments. Surrogate recovery performance is
considered reasonable and acceptable.
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Matrix Spike/Matrix Spike Duplicate Analyses: Matrix spike and matrix spike duplicate analyses
were performed on one sediment sample. Analyte spike concentrations were 810 Mg/kg. MS/MSD
recovery performances (as %R) are summarized as:

Analyte Recoveries RPD

dalapon
dicamba
2,4-D
pentachlorophenol
2,4,5-TP (silvex)
dinoseb
MCPP

35/23
99/68
96/86
103/90
88/81
80/77
102/96

44

37

11

13

7

3

7

MS/MSD recoveries are considered reasonable and acceptable. Dalapon [low] recoveries can be
attributed to higher vapor pressures of the analyte and losses from concentration steps. No results were
qualified based on MS/MSD performance, since no analytes were detected in project samples.

Laboratory Control Samples: A spiked blank (LCS) was analyzed at a spike level equivalent to 670
Mg/kg for the following target analytes:

dalapon 35% dicamba 88%

2,4-D 88% pentachlorophenol 92%

2,4,5-TP 90% dinoseb 77%
MCPP 86%

Dalapon exhibited the lowest recovery, consistent with MS/MSD performance. Recoveries are
determined to be within reasonable and acceptable ranges. LCS performances indicate the analytical
systems are in control.

Target Analyte(s) Identification: No target analytes are detected or reported in project sediments.

Compound Quantitation and Reported Detection / Quantitation Limits: Reported quantitation or
lower reporting limits are based on the lowest verifiable calibration point and absence of any potential
interferences and baseline noise. These lower limits may not be verifiable if ionization times are reduced
due to background total ionization currents and the potential use of the autogain function. Lower
quantitation limits should be considered estimates.

System Performance: System performance is considered generally acceptable. Major performance
indicators are within acceptable limits. Lower quantitation limits (detection limits) are theoretical limits
based on the absence of background and noise.

Field Replicates: A blind field split was submitted and analyzed for determination of analytical
variability. Sample results are presented in the attached results table. Both samples showed nondetects
for all target analytes.
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Overall Assessment: Most deliverables required by the project are present and the data package is
generally complete, with the exception of missing documentation describing derivative formation
(reaction and conditions), and some analyte spectra (surrogates and internal standards). Recommended
sample holding times and conditions were met. GC/MS tuning requirements were met. Initial calibration
requirements were met. Method blanks showed no detections. Reported quantitation or lower reporting
limits should be considered estimates. The data as reported are acceptable for project use.
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CHLORINATED PESTICIDES/PCBs ANALYSES in SEDIMENTS -
U.S. EPA SW-846, Methods 8081 & 8082.

Chlorinated pesticides and PCBs (Aroclors) analyses were performed by Sound Analytical Services, Inc.
(SAS) of Tacoma, Washington, in accordance with the requirements of the Sampling and Analysis Plan,
In-Water Investigation, Bradford Island Landfill, April 2001 (URS) and referenced SOPs. The analytical
SOP is equivalent to and referenced as EPA SW-846 Method 8081 for analysis of chlorinated pesticides
and Method 8082 for analysis of PCBs (as Aroclors) by GC/ECD. Supplied documentation shows no
evidence of extract cleanups prior to instrumental analyses.

Nine river and five catch basin sediments, which includes seven primary sample locations and two blind
duplicates. Sample results are presented with associated data qualifiers in Table 4-2.

Sample Documentation, Custody and Holding Conditions / Times: All samples were handled and
delivered to the laboratory according to chain-of-custody procedure. Laboratory data deliverables are
well organized and generally complete. Maximum holding times are specified as 14 740 days (sample /
extract maximum holding times) for solids at 4 °C. (±2 °C.). Upon receipt at the laboratory, transport
coolers temperatures ranged from 4 to 6.2 °C. Holding conditions and times are determined to be
acceptable. No results require qualification due to holding times and conditions.

GC/ECD Instrument Performance Check: DDT retention times showed less than 1% difference from
a mean retention time of approximately 10.1 minutes on the primary column and approximately 10.6
minutes on the secondary or confirmatory column. DDT and endrin breakdown checks were performed
every tenth run and prior to and following sample extract analyses. DDT and endrin breakdowns were
less than 12% (specification is <20%) and averaged 4.2%. The integrity of the analytical system is
within specification.

Initial Calibration: Six-point calibrations (1, 5, 10, 25, 50 & 75 ng/mL) were performed for pesticides
[some analytes were calibrated at concentrations of x2 and methoxychlor at xlO of the above] (4/9/01)
and five-point (0.01, 0.05, 0.1, 0.25 & 0.5 jig/mL) (5/15/01) for Aroclors 1221, 1242, 1254 and 1260 on a
primary and confirmation (secondary) column. Three (A1221) and five (A1242, 1254 & 1260) target
peaks were applied for identification and quantitation for each Aroclor. Evidence of calibration for
toxaphene, Aroclors 1016, 1232 & 1248 was not included in the data package, however this may be
unnecessary since these analytes were not observed in project samples. Linearity checks demonstrated
individual analyte %RSDs to be within specification (specification <20%, with no more than two
analytes exhibiting >30%) for pesticides. The mean RSD for the four Aroclors calibrated ranged from
9% to 22% for both columns. Initial calibrations were within acceptable limits.

Continuing Calibration or Calibration Verification: Individual pesticides mix (25 ng/mL) and
Aroclors 1242 and 1260 calibration (0.1 /xg/mL) checks were analyzed prior to and following every ten
instrumental runs (within a 12-hour period). All analyte retention times were within the initial
calibration retention time windows established above ( +2 seconds on either side of the mean determined
during initial calibrations). Continuing calibration responses were within the 25 RPD specification.
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Blanks: Two method blanks were analyzed, one for each analytical group of 20 samples or less. No
analytes were detected above the lower reporting limit.

No equipment rinsate blanks were submitted nor analyzed.

Surrogate Compound Performance: Surrogate compounds, tetrachloro-m-xylene (TCMX) and
decachlorobiphenyl (DCBP), were added to each sample prior to analysis to assess analytical
performance. Surrogate compound recovery specifications (lab-derived control limits) are:

Recovery acceptance ranges (%)

Surrogate M.8081 (pesticides) M.8082 (PCBs)
TCMX 34-143 52-131

DCBP 26 - 157 53 - 126

All surrogate recoveries are within the above specifications. No qualification of results are required for
the reported data due to surrogate performance.

Matrix Spikes/Matrix Spike Duplicates: Matrix spike and matrix spike duplicate analyses were
performed on two sediment samples. Analyte spike concentrations ranged from 26 jtig/kg to 52 jug/kg for
pesticides and 105 /ig/kg to 240 /xg/kg for Aroclor 1260. Pesticide MS/MSD recoveries were evaluated
against the specifications in the U.S. EPA CLP Statement of Work OLM01.0-.8 (8/91). MS/MSD
recovery specifications are:

Analyte Recovery (%) RPD

Gamma-BHC (lindane)

Heptachlor

Aldrin

Dieldrin

Endrin

4,4'-DDT

46-

35-

34-

31-

42-

23-

127

130

132

134

139

134

50

31

43

38

45

50

Pesticide MS/MSD performances were within specification. Aroclor 1260 recoveries are 156 / 181% (15
RPD) and 89 / 97% (9 RPD). No data required qualification due to MS/MSD performances.

Laboratory Control Samples: Two solid spiked blanks (LCSs) were analyzed; one LCS per analytical
group. All LCS recoveries were within the acceptance ranges for the MS/MSDs, above. Spike
concentrations varied from an equivalent 25 - 50 /xg/kg for pesticides and 100 /xg/kg (based on solid
concentration) for Aroclor 1260. Aroclor 1260 recovery performance was 87 - 100%. All recoveries
were determined to be within acceptable range. All recovery measurements are determined to be within
specification, and the analytical systems are in control.

Target Compound Identification: All reported analyte identifications and concentrations were verified
on a secondary or confirmation column. Assignments were determined to be valid within a +0.003 RRT
window (compared to the continuing calibration runs) on both columns, and the concentrations were
determined to be within 40% (on the two columns). Some analytes exhibited elevated reporting limits
due to apparent chemical interference (the concentration comparabilities on the two columns showed
high variance from coeluting interferences). This is especially the case for pesticides when elevated
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PCBs are present. Some pesticide lower reporting limits were elevated due to interferences from PCBs
(Aroclor patterns). Aroclor patterns were examined for evaluation of accuracy in assignments -
identifications appear to be appropriate. Target analyte identifications were in compliance with method
specifications.

Compound Quantitation and Reported Detection / Quantitation Limits: Reported quantitation or
lower reporting limits are generally based on the lowest calibration standard concentration and no
chromatographic interferences. Some lower reporting limits were raised by the reviewer when PCBs
interfered with the determination of pesticides. This was especially for the case of DDE, dieldrin, endrin
aldehyde and heptachlor epoxide in 010502IW14SS and 010502IW15SS (factors of 2-5x). Lower
reporting limits were rounded to one significant digit by the reviewer, since the lower reporting limits
should be considered estimates.

Field Replicates: Blind field splits for two sediment pairs were submitted and analyzed for
determination of analytical variability. Sample results for replicate pairs are presented in the attached
sample results table. Results are comparable and within the variabilities typical of contaminated solids.

Overall Assessment: Quality control performance indicators were all either acceptable or within
specification. Holding times and conditions are within specification. Toxaphene and some Aroclors
calibrations were not found in the data deliverables. Surrogate, MS/MSD and LCS recoveries are within
specification. Calibrations and endrin/DDT breakdowns are within acceptable limits. Criteria for
identifications and quantitations are acceptable. Some target analyte lower reporting limits were elevated
due to interferences from Aroclor constituent peaks. Data quality is sufficient for project use.

A comparison of results from split sample analyses performed by an independent reference laboratory
shows nondetects for pesticides by both labs for sediment sample 010503IW14SS. A comparison of
Aroclors1 results for the same sample (/ig/kg, dry) is as follows:

Analyte Project Lab Reference Lab
Aroclor 1016 10 U 230 U
Aroclor 1221 21 U 230 U
Aroclor 1232 10 U 230 U
Aroclor 1242 10 U 230 U
Aroclor 1248 10 U 230 U
Aroclor 1254 510 3970
Aroclor 1260 10 U 230 U

A comparison of PCBs results for water sample 010503IW11WCS shows nondetects for both labs.

A summary of qualified results is as follows:
Sample

010502IW01SS

010503IW14SS

Analyte
DDT

Dieldrin
Endrin
Endrin aldehyde
Heptachlor epoxide

Value
1.7

10
4
4
4

Qualifier
J
U
U
U
U

Deviation
<PQL
Elevated background
Elevated background
Elevated background
Elevated background

010503IW15SS DDE 6 U Elevated background
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010503IW16SS

Dieldrin

Endrin
Endrin aldehyde

Heptachlor epoxide

DDD

DDE

9

3

5
3

0.8

0.5

U
U

U

U

J

J

Elevated background

Elevated background

Elevated background
Elevated background

<PQL

<PQL

010504SBDS24SS Aroclor 1260 18 J <PQL
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PCBs (as Aroclors) ANALYSES in SEDIMENT, TISSUE and DISSOLVED and PARTICULATE
WATER and SEMIPERMEABLE MEMBRANE DEVICES (SPMD)
- Battelle SOP MSL-O-009 / MSL-O-004.

PCBs (Aroclors) analyses were performed by Battelle/Marine Sciences Laboratory of Sequim,
Washington, in accordance with the requirements of the Sampling and Analysis Plan, In-Water
Investigation, Bradford Island Landfill, April 2001 (URS) and referenced SOPs. The analytical SOPs
are referenced as Battelle SOP MSL-O-009, Extraction and Clean-Up of Sediments and Tissues for
Semivolatile Organics Following the Surrogate Internal Standard Method, and MSL-O-004, Analysis of
Poly chlorinated Biphenyls and Chlorinated Pesticides by Gas Chromatography with Electron Capture
Detection, which is based on EPA SW-846 Method 8081.

Twelve waters (six dissolved and six paniculate phase waters), six river sediments, five clam composites,
five crayfish composites, and five semipermeable membrane device ("fat bag") samples. Tissue
concentrations are expressed normalized to wet weights, and sediments normalized to dry weights.
Sample results are presented with associated data qualifiers in Tables 4-1, 4-9, and 4-10.

The analytical method reports results as recovery-corrected using the surrogates for correction. Internal
standards are applied to determine surrogate recoveries for each sample. SPMD extracts were cleaned up
by GPC, the water extracts required no clean up, and the sediment and tissue extracts were cleaned up by
GPC and alumina chromatography.

Tissue composites consist of the following numbers of individuals:
Clams Crayfish

010502IW09TS 63 010509IW26TS 10
010502IW21TS 50 010509IW27TS 17
010502IW22TS 145 010509IW28TS 6
010502IW23TS 215 010509IW29TS 3
010502IW24TS 215 (split of above) 010509IW30TS 23

Sample Documentation, Custody and Holding Conditions / Times: All samples were handled and
delivered to the laboratory according to chain-of-custody procedure. Laboratory data deliverables are
generally well organized and complete. Maximum holding times are specified as 14 /40 days (sample /
extract maximum holding times) for solids at 4 °C. (±2 °C.) or extended holding times of up to one year
are acceptable at temperatures of -20 °C. Solids (sediments and tissues) were frozen upon receipt at the
lab and extracted after approximately 60 days. Water holding times and conditions are specified as not to
exceed 7 days (as unpreserved) at 4 °C until extraction and 40 days extract holding time. Upon receipt at
the laboratory, transport coolers temperatures ranged from 1.4 to 5.8 °C. Holding conditions and times
are determined to be acceptable. No results require qualification due to holding times and conditions.

Initial Calibration: Six-point calibrations (20, 50, 100, 200, 1000 & 5000 ng/mL) were performed for
Aroclors 1248, 1254 and 1260 on a primary (DB-5) and confirmation (secondary, DB-17) column. A
five-point calibration was performed for Aroclor 1242 (concentrations same as above minus the highest
concentration [5000]). Initial calibration data was acquired over the period of 6/15 through 6/28. Ten to
fourteen target peaks were applied for identification and quarititation for each Aroclor on both GC
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columns. Quadratic fits were performed for each of the target peaks with R2 > 0.995. Calibrations were
established just prior to sample extract analyses. Initial calibrations were within acceptable limits.

Continuing Calibration Verification: Aroclor calibration checks (for the four mixtures identified
above) were performed at 100 ng/mL just prior to and following the analysis of extracts of SPMDs and
crayfish in July. RPDs were less than 30% for the analysis of crayfish and SPMD sample extracts; all
within specification.

Blanks: Method blanks were analyzed for each analytical group and matrix type. No analytes were
detected above the lower reporting limit.

Surrogate Compound Performance: Surrogate compounds, PCB congeners (BZ#) 103 and 198, were
added to each sample (100 - 200 ng) prior to analysis to assess analytical performance and for recovery
correction of reported Aroclors. Surrogate compound recovery specifications (lab-derived control limits)
are 40- 120%.

All surrogate recoveries are within the above specifications, with the exception of 010502IW03SS and
010509IW28TS which are greater than 120% (160-190%R). Sample results for 010502IW03SS and
010509IW28TS are considered estimates ("J" qualified) due to out-of-range surrogate recoveries. No
other results required qualification due to surrogates performance.

Matrix Spikes/Matrix Spike Duplicates: Matrix spike and matrix spike duplicate analyses were
performed on all matrices with the exception of SPMDs. Analyte spike concentrations ranged from 67
£ig/kg to 100 Mg/kg for Aroclor 1254 in the solid samples and 490 ng/L to 1000 ng/L in waters. The
sediment and clam tissue spikes were not able to be evaluated due to native concentrations exceeding the
spike levels. The crayfish spike showed a recovery of 120%, and the two water samples showed
recoveries of 100% and 107%. MS/MSD recoveries are acceptable. No data required qualification due
to MS/MSD performances.

Laboratory Control Samples: Spiked blanks (LCSs) were analyzed for each matrix type. Aroclor 1254
was spiked at the following levels: sediments = 67 /ig/kg, tissues = 100 /ig/kg, waters = 500 ng/L, and
SPMDs = 1000 ng total. All LCS recoveries were within the range of 86% to 140%. All recoveries were
determined to be within acceptable range. All recovery measurements are determined to be within
specification, and the analytical systems are in control.

Target Compound Identification: All reported analyte identifications and concentrations were verified
on the secondary or confirmation column. Concentrations were compared from the two columns and
generally determined to be within 40% (on the two columns). Aroclor 1254 was always the PCB
identified in all of the matrices and samples analyzed. Aroclor patterns were examined for evaluation of
accuracy in assignments - identifications appear to be appropriate. Target analyte identifications were in
compliance with method specifications.

Compound Quantitation and Reported Detection / Quantitation Limits: Reported quantitation or
lower reporting limits are generally based on the lowest calibration standard concentration and no
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chromatographic interferences. Some lower reporting limits were raised by the reviewer when there was
an apparent deviation from the use of the lowest calibration standard as the lower reporting limit.

Field Replicates: Blind field splits for two tissue samples, a water, a water plus particulate matter, a
sediment, and an SPMD pair were submitted and analyzed for determination of monitoring variability.
Sample results for replicate pairs are presented in the attached sample results table. Results are generally
comparable and within the variabilities typical of contaminated materials. The water split showed
especially good agreement, where the water plus particulates exhibited less agreement, as expected.
Tissue and sediment pairs exhibited generally good agreement.

Overall Assessment: Quality control performance indicators were all either acceptable or within
specification. Holding times and conditions are within specification. Surrogate, MS/MSD and LCS
recoveries are within specification, with minor exceptions. Initial calibrations and calibration
verifications are within acceptable limits. Criteria for identifications and quantitations are acceptable.
Some target analyte lower reporting limits were elevated due to apparent deviations from protocol. Data
quality is sufficient for project use.

A comparison of results from a split sample analysis (on 010503IW22TS, a clam homogenate) performed
by an independent reference laboratory is as follows (^ig/kg, wet):

Analyte Project Lab Reference Lab

Aroclor 1016 - 8 U
Aroclor 1221 - 8 U

Aroclor 1232 - 8 U

Aroclor 1242 14 U 8 U
Aroclor 1248 14 U 8 U

Aroclor 1254 344 1522
Aroclor 1260 14 U 8 U

A summary of qualified results is as follows:
Sample Analyte

010502IW03SS sed.

010502IW04WCS water

010502IW05WCS pan.

010502IW06WCS water

010503IW10WCS water

010503IW10WCS pan.

0105031 W11WCS water

010509IW28TS crayfish

Aroclor 1254

Aroclor 1254

Aroclor 1254

Aroclor 1254

Aroclor 1254

Aroclor 1254

Aroclor 1254

Aroclor 1254

Value Qualifier Deviation
24000

0.038

0.032

0.032

0.031

0.032

0.030

75600

J

J

U

U

U

U

U

J

Surrogate R > 120%

-PQL

Corrected PQL

Corrected PQL

Corrected PQL

Corrected PQL

Corrected PQL

Surrogate R> 120%
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METALS ANALYSES - U.S. EPA SW-846, Methods 6010B, 6020 & 7471A.

Metals analyses were performed by Sound Analytical Services, Inc. (SAS) of Tacoma, Washington, in
accordance with the requirements of the Sampling and Analysis Plan, In-Water Investigation, Bradford
Island Landfill, April 2001 (URS) and referenced SOPs. The analytical SOPs are equivalent to and
referenced as EPA SW-846 Method 6010B for analysis of barium (Ba), calcium (Ca), chromium (Cr),
copper (Cu), iron (Fe), lead (Pb), magnesium (Mg), manganese (Mn), nickel (Ni), potassium (K),
vanadium (V) and zinc (Zn); Method 6020 for analysis of antimony (Sb), arsenic (As), beryllium (Be),
cadmium (Cd), cobalt (Co), selenium (Se), silver (Ag) and thallium (Tl); and Method 7471A for the
determination of mercury (Hg).

Five river and five catch basin sediments, which include eight primary sample locations and two blind
duplicates. Sample results are presented with associated data qualifiers in Table 4-6 and 4-15.

Sample Documentation, Custody and Holding Conditions / Times: All samples were handled and
delivered to the laboratory according to chain-of-custody procedure. Laboratory data deliverables are
well organized and generally complete. Maximum holding times for solids are specified as 28 days for
mercury and 6 months for other metals. Holding conditions and times are determined to be acceptable.
No results require qualification due to holding times and conditions.

Initial Calibration: The laboratory performed initial instrumental calibrations daily using at least the
minimum required number of data points to establish the analytical curve for each method: a blank and
one standard for ICP-AES analyses, a blank and five standards for ICP-MS analyses, and a blank and five
standards for mercury analyses. Correlation coefficients for all mercury initial calibrations are > 0.995,
as required.

Initial Calibration Verification: The laboratory performed initial calibration verification checks
(ICVs) immediately after initial instrumental calibrations during all ICP and mercury analytical
sequences, as required. All ICV recoveries are within acceptance limits (90-110% for ICP; 80-120% for
mercury).

Continuing Calibration Verification: The laboratory analyzed continuing calibration verification
standards (CCVs) at the required frequency for all ICP and mercury analytical sequences (at the
beginning and end of each run; at a frequency of > 10% or every two hours, whichever is more frequent).
All CCV recoveries are within acceptance limits (90-110% for ICP; 80-120% for mercury).

Blanks: Initial calibration blanks (ICBs) were analyzed immediately after ICVs, and continuing
calibration blanks (CCBs) were analyzed immediately after CCVs during all ICP and mercury analytical
sequences, as required.

Two preparation or method blanks were analyzed for all target analytes. Sb, Pb, Mn and Ni were
detected at levels less than the PQLs. All associated sample results are qualified as nondetected at the
associated values ("U" qualifier code).

No field rinsate blanks were submitted for analysis.
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Interference Check Samples: ICP interference check solutions (ICS) were analyzed for the target
analytes at the beginning of each ICP analytical run, as required by the individual methods. Recoveries
for all required target analytes in all check samples are within acceptance limits (80-120%).

Laboratory Control Samples: Laboratory control samples (LCS) were analyzed at the required
frequency (at least one sample per matrix per preparation batch). All LCS results are within 80-120% of
known values.

Duplicate Sample Analyses: Laboratory duplicate samples were analyzed for the target analytes at the
required frequency (at least one sample per matrix per preparation batch). Acceptance limits applied in
this evaluation of duplicate sample analyses are as: Results > 5X the reporting limit, < 35% Relative
Percent Difference (RPD) for solids; results < 5X the reporting limit ± 2X the reporting limit). Results of
all duplicate analyses meet these criteria with the exception of manganese in one duplicate analysis of a
sediment sample (010501SBMS01SS) (the other two duplicate pairs showed acceptable performance).
Manganese in the associated sample only is qualified as estimated ("J").

Matrix Spike Sample Analyses: Matrix spike samples were analyzed for the target analytes in three
samples. Acceptance limits for matrix spike recovery are 75-125% and are applicable only to those
samples and analytes for which the sample concentration does not exceed four times the spike
concentration. Some recoveries were outside the acceptance range due to high native concentrations
relative to spike levels. No results required qualification based on matrix spike performances.

Reported Detcction/Quantitation Limits: Reported quantitation or lower reporting limits are within
reasonable ranges and allow comparison to background and/or reference levels.

Field Replicates: Two blind field replicate sample pairs were submitted and analyzed for metals for
determination of analytical variability. Sample results for replicate pairs are presented in the attached
table. Greatest variability is associated with Pb and Ni in catch basin sediments; 90% and 95%,
respectively. Comparability (or lack of) is not atypical of contaminated solids. No results are qualified
due to blind duplicate analytical performance.

Overall Assessment: All deliverables required by the project are present and data packages are
generally complete. All analyses meet recommended sample holding times. Initial calibration and
calibration verification are acceptable. Sb, Pb, Mn and Ni were detected in method blanks at levels less
than the PQL; affected results were qualified as nondetected at the associated values. Recoveries for
interference check samples and laboratory control samples are acceptable. Laboratory duplicate sample
analyses are acceptable with the exception of manganese (Mn) in one sediment analysis; associated
positive results are qualified as estimated ("J")- Matrix spike recovery performances are within
acceptable ranges. Reported quantitation or lower reporting limits are sufficient for comparison to
background and/or proposed screening levels. Overall analytical performance is considered acceptable
and the data quality is sufficient for project use.

Comparison of split sample analyses performed by the project lab and an independent reference lab is as
follows (mg/kg, dry):
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010501SBMS01SS 010503IW14SS

Analyte

Arsenic

Silver

Aluminum

Barium

Beryllium

Calcium

Cadmium

Cobalt

Chromium

Copper

Iron

Potassium

Magnesium

Manganese

Sodium

Nickel

Lead

Selenium

Antimony

Thallium

Vanadium

Zinc

Mercury

A summary of qualified

Sample

010501SBMS01SS

010501SBMS02SS

010502IW01SS

010502IW07SS

010503IW14SS

010503IW15SS

010503IW16SS

Project lab

3.6

0.26

9500

76

0.14

4000

1.6

11

87

43

28000

450 J

6000

510 J

-

33

630

0.72 U

1.2

0.032 J

50

180

0.063

results is as follows:

Analyte

Manganese

Potassium

Thallium

Potassium

Beryllium

Selenium

Silver

Thallium

Antimony

Selenium

Antimony

Selenium

Silver

Antimony

Antimony

Antimony

Mercury

Ref. lab
4.4

1.0 U

4810

45.1

0.17 J

3030

0.90

15.4

540

45.1

27900

280

17400

349

300

263

280

4.0 U

1.9 J

6.0 U

42.3

174

0.016

Value

510
450

0.032

300
0.11
0.39
0.11

0.047

0.62
0.26
0.72
0.31
0.11
0.70
0.73
0.70

0..017

Project lab

2.4

0.16

11000

88

0.27

4200

1.0

8.6

16

27

18000

1100

4600

380

-

7.6

9.3

0.7 U

0.70 U

0.16

44

73

0.035

Qualifier

J
J
J
J
J
J
J
J
U
J
U
J
J
U
U
U
J

Ref. lab
3.6

1.0 U

8210

88.8

0.45

4950

0.36 J

11.1

19.8

23.6

20400

739

5530

305

400

16.4

8.6

4.0 U

1.7 J

6.0 U

54.8

96.5

0.028

Deviation

High duplicate variability

<PQL

<PQL

<PQL

<PQL

<PQL

<PQL

<PQL

Blank contamination

<PQL

Blank contamination

<PQL

<PQL

Blank contamination

Blank contamination

Blank contamination

<PQL
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010503SBDS18SS

010503SBDS19SS

010504SBDS24SS

Selenium

Antimony

Antimony

Beryllium

Mercury

Potassium

Selenium

Silver

Thallium

Antimony

Mercury

0.2

0.92

0.97

0.086

0.021

340
0.19
0.099

0.072

1.5
0.034

J

U

U

J
J
J
J
J
J

U
J

<PQL

Blank contamination

Blank contamination

<PQL

<PQL

<PQL

<PQL

<PQL

<PQL

Blank contamination

<PQL
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TOTAL ORGANIC CARBON (TOC) ANALYSES - U.S. EPA SW-846, Method 9060 &
ASTM D4129-82M.

TOC analyses were performed on fourteen sediments by Sound Analytical Services, Inc. (SAS) of
Tacoma, Washington, in accordance with the requirements of the Sampling and Analysis Plan, In-Water
Investigation, Bradford Island Landfill, April 2001 (URS) and SW-846 Method 9060. Analyses of six
river sediments were analyzed for TOC by Columbia Analytical Services, Inc. (CAS) of Kelso,
Washington, by ASTM Method D4129-82 (modified for solids). Sample results are presented with
associated data qualifiers in Table 4-1 and 4-3.

Sample Documentation, Custody and Holding Conditions / Times: All samples were handled and
delivered to the laboratory according to chain-of-custody procedure. Laboratory data deliverables are
generally well organized and complete. Maximum holding times for solids are specified as 28 days at 4
°C. Holding conditions and times are determined to be acceptable for samples handled and analyzed by
SAS. Holding times for samples analyzed by CAS are determined to be approximately 16 weeks.
Holding conditions are reported to be as frozen samples while in the custody of Battelle Marine Sciences
Laboratory for 15 weeks (regional guidance recommends a maximum holding time of one year at -20 °C).
Results for samples handled by both SAS and CAS/Battelle require no qualification due to holding times
and conditions. No results require qualification due to sample holding times and conditions.

Calibration: SAS performed initial instrumental calibration with a 1.0% standard and followed sample
analyses with (what appears to be) verification standards at 0.5%, 0.2%, 5.0% and 6.0%. An NIST check
sample showed a 93% and 95% recovery at a concentration of 3.35%. CAS did not document an initial
calibration, however continuing calibration verifications were documented twice showing 96% and 98%
recoveries at a concentration of 20.0%.

Blanks: Initial calibration blanks (ICBs) and continuing calibration blanks (CCBs) were analyzed and
demonstrated no detections.

Method blanks were analyzed and reported by both labs. No detections were found above lower
reporting limits.

Laboratory Control Samples: Laboratory control sample (LCS) results were submitted by CAS. LCS
performance was 103% of the known value. SAS ran an N1ST2704 check sample for each batch and
reported a 93% and 95% recovery.

Duplicate Sample Analyses: A laboratory duplicate analysis was performed by CAS on sample
010502IW11SS. RPD was reported at 15%, well within the specification of < 35% Relative Percent
Difference (RPD) for solids.

Matrix Spike Sample Analyses: One matrix spike analysis was performed by CAS on sample
010502IW11SS, which reported a recovery of 87%. Acceptance limits for matrix spike recovery are 75-
125%. SAS performed three sets of MS/MSD analyses for TOC. Recoveries ranged from 98% to 117%,
with RPDs ranging from 0.8% to 19%. No results required qualification based on matrix spike
performances.
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Field Replicates: Three blind field replicate sample pairs were submitted and analyzed for
determination of monitoring variability. Sample results for replicate pairs are presented in the attached
table. Greatest variability is associated with river sediments; 58% Diff (or RPD). This variability is
consistent with the variability observed for other contaminants (PCBs) reported in the same sample. No
results are qualified due to blind duplicate analyses.

Overall Assessment: All deliverables required by the project are present and data packages are
generally complete. Sample holding times and conditions are determined to be acceptable. Initial
calibrations and calibration verifications are acceptable. Method blanks showed no detections above
lower reporting limits. LCS and matrix spike recovery performances are within acceptable ranges.
Overall analytical performance is considered acceptable and the data quality is sufficient for project use.

Comparison of split sample analyses performed by the project lab and an independent reference lab is as
follows (%, dry):

010501SBMS01SS 010503IW14SS
Analyte Project lab Ref. lab Project lab Ref. lab
TOC 1.2 1.1 0.29 0.17
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APPENDIXD Analytical Chemistry Reports

I
The electronic laboratory deliverable is located in a separate folder on the CD for this report.

I Hard copies of all laboratory data sheets are stored at URS and are available on request.
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I
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APPENDIXE Technical Memo: In-water Waste Recovery Activities
| Bradford island landfill
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Technical Memorandum URS
§ To: URS Project File 52-00080001.00

I

I

I

I

I

I

I

I

i
i
i
i
i
i
i
i
i

From: Chris Moody

Date: December, 28, 2000

Subject: In-water Waste Recovery Activities-
Bradford Island Landfill

This Technical Memorandum summarizes the field activities and observation made during the
December 2000 waste recovery operations conducted in the Columbia River adjacent to the
Bradford island Landfill at Bonneville Dam, Cascade Locks, Oregon. This work was
performed in accordance with the procedures outlined in the "Work Plan Bradford Island
Landfill, In-water Waste Recovery Plan", dated December 2000 and prepared by URS.

The primary objectives of this project were:

1. Remove the electrical items present in the Columbia River located proximate to the
landfill.

2. Conduct additional underwater surveys, down river from the landfill toward the
Bonneville Dam spillway, to determine whether additional waste-related items may
be submerged.

3. Collect and analyze river sediment samples beneath or near each area where electrical
items are located.

4. Collect and analyze river sediment samples near an outfall on the north side of
Bradford Island.

The collection of the sediment samples was intended to assist in the evaluation of
potential PCB impacts to river sediments near where PCB-containing equipment was
discovered. Due to weather constraints, objectives 1 and 3 could only be partially
completed. The weather also prevented the completion of the additional underwater
survey and sampling near the outfall (objectives 2 and 4).

Schedule

Recovery activities were performed on December 19-20, 2000. Recovery activities were
planned to continue through December 22, 2000, however due to poor weather conditions
(high winds and snow) USAGE canceled the activities on these days.

Project Team

The project team outlined in the work plan was the one utilized for the removal activities.
The USAGE coordinated field logistics with the dam operator, provided and operated a
work boat from which the divers and the recovery operations were deployed, and directed
its three contractors (URS, Foss Environmental [Foss], and Advanced American Diving
[Advanced American]). Each team member's responsibilities were outlined in the Work
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URS
Plan. Matt McClincy, Department of Environmental Quality (DEQ) Project Manager for
this voluntary cleanup program site, was present during all field activities.

Waste Recovery

Both days of recovery were spent recovering a portion of the electrical equipment from
the area of concern on the eastern tip of Bradford Island. Materials were recovered in an
area from the eastern most tip of the island, to approximately 50 feet to the northwest as
measured along the shore of the island. Figure 1 depicts the areas of concern identified
during the hydrographic and dive surveys, and the area addressed during this recovery
effort.

The following four types of electrical equipment were recovered from this area:

• Post Insulators

• Lightening Arresters

• Intereen Capacitor (one)

• Electrical panels (switches)

Photos of the items are included with this Technical Memorandum.

The post insulators, electrical panels, and lightening arresters were recovered by having a
diver place a cable attached to the winch on the boat around the item. The electrical
panels were recovered by having a diver place a "U" bolt through a pre-existing hole on
the panels. Once at the surface Foss placed these materials into a 1-yard bulk bag made
of tight nylon mesh, and stored these bags on a barge provided by Advanced American
located next to the work boat.

Only one intereen capacitor was discovered and removed. The capacitor was visible on
the shore of the island and was recovered by having a diver wade out to the item, place a
plastic bag around the item and bring it back to the barge. The capacitor was then placed
into a DOT approved 55-gallon drum. The intereen capacitor was believed to contain
PCB oil, based on analysis of oils contained in similar items recovered during the
October-November 2000 underwater survey.

Once the recovery barge was full, it returned to the upstream mooring adjacent to the
navigation lock and the items were off loaded into rolloff bins for characterization and
offsite disposal by USAGE. During recovery operations, an oil containment boom with
an 8-inch float curtain was placed around the work zone.

The approximate horizontal coordinates of waste items recovered, as well as the location
of sediment samples obtained were recorded using a differential global positioning
system. Figure 1 depicts the locations where sediment samples were collected during
these activities.
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URS

Table 1 summarizes the number of items recovered during the two days activities took
place.

Table 1
Electrical Items Recovered

Item

# Recovered

Post Insulator

10 + broken parts

Lightening
Arrestors

16 + broken parts

Intereen
Capacitor

1

Electrical
panels

30 + broken parts

The USAGE is presently in the process of characterizing the electrical items to determine the
appropriate method of disposal. A total of three 10-yard rolloff bins were filled with the post
insulators, lightening arresters and electrical panels.

Sample Collection

Sediment was unable to be collected using the planned method outlined in the Work Plan
of using a manually-operated drive hammer due to the predominantly cobbley nature of
the riverbed. As an alternative to the drive method, a jar was sent down with the diver
and the diver placed sediment present between the cobbles into the jar under the water.
A total of four samples were collected during the recovery activities. Two samples
(Sample IDs 001219BIL02SD, and 001219BIL03SD) were collected near the area where
the intereen capacitor was recovered (one beneath the capacitor and one approximately
10 feet from the capacitor). A third sample was recovered from a 5-inch round disk that
had fell out of a broken lightening arrestor (Sample ID 001219BIL01SD). The fourth
sample was collected from the back of an electrical panel (Sample ID 001220BIL04SD).
Figure 1 depicts the locations where the sediment samples were collected.

The disk and the back of the panel had acted as a sediment trap, therefore these samples
consisted mostly of fine sands and silt sized particles. The other two samples that were
collected from the riverbed consisted mostly of medium sized sands, since the sampling
method could not recover the finer grained material from these areas.

Each sediment sample collected was submitted for analysis for PCBs by EPA Method
8082, Total Organic Carbon by EPA Method 9060, and petroleum hydrocarbons by
Oregon DEQ Method NWTPH-Dx.

Table 2 summarizes the analytical results from the investigation.

A total of 4 crayfish observed near electrical components were collected. The diver
placed each crayfish into a ziplock plastic bag, which was triple bagged at the surface.
The USAGE has stored the crayfish in an on-site freezer at the Bonneville Dam for
possible future evaluation or analysis.
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Table 2
Analytical Testing

Results for Sediment Samples
Bradford Island Landfill

Sample ID
Sample Date

Parameter
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
DRH
RRH
TOC

Units
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

001219BIL01SD
12/19/00

Sediment in
Lightening

Arrester Disk

0.16 U
0.16 U
0.16 U
0.16 U
0.16 U

0.15 JC1
0.16U
43 U
86 U
10,000

001219BIL02SD
12/19/00
Sediment

Approximately 5'
from Intereen

Capacitor

0.12U
0.12U
0.12U
0.12U
0.12 U
0.12U
0.12U
31 U
62 U
370

001219BIL03SD
12/19/00

Sediment Beneath
Intereen Capacitor

0.12 U
0.12 U
0.12 U
0.12U
0.12 U

5C1
0.12 U
29 U
58 U
1,900

001220BIL04SD
12/20/00

Sediment in
Electrical Panel

0.13 U
0.13 U
0.13 U
0.13U
0.13U
8.3 Cl
0.13U
32 U
64U
1,500

Notes:
DRH-Diesel Range Hydrocarbons
RRH-Residual Range Hydrocarbons (oil)
TOC-Total Organic Carbon
All results reported as dry weight

Data Qualifiers:

U: The analyte was undetected at the stated value.

J: The analyte was positively identified, however this is an estimated value.

Cl: This analyte was positively identified and underwent second column confirmation.
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Photographs from the Waste Recovery Activities-December 19-20, 2000

Recovery of a Post Insulator Recovered Lightening Arresters (on the left) and
Post Insulators (on the right)

Recovering an Electrical Panel Sediment Located in Disk From an Arrester (sampled)
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To: Paul Huebschman

From: Chris Moody & Jeff Wallace

Date: May 22, 2001 v

Subject: Testing and Disposal of Retrieved Items - Bradford Island Landfill

USAGE contracted URS Corporation (URS) to conduct an additional investigation of the
near-shore area of Bradford Island under Contract DACW57-99-D-0005 Delivery Order No.
0004, dated March 26, 2001. Section 3.7 of this DO specifies waste management activities
required related to materials recovered during past dive work (i.e., electrical items), as well as
the remaining drums in investigative-derived wastes generated during upland investigations.
Waste management activities included review of available chemical data and other
information regarding the wastes, supplemental testing and characterization as necessary,
waste containerization, development of waste stream profiles, and assistance to'the USAGE
with respect to preparation of hazardous waste manifests.

URS conducted a site reconnaissance on April 3, 2001 to inventory the wastes and obtain
information needed to assist in performance of these waste management tasks. As noted
above, two general waste streams have been generated, including:

1) Investigative-derived waste (IDW) from upland investigations conducted by TetraTech
and URS between 1998 and 2000. This waste includes equipment decontamination fluids,
soil cuttings from borehole drilling, drilling fluids, and well development and purge water.

2) Electrical equipment removed from the river near the landfill, including electrical light
ballasts, lightening arresters, electrical panels, and other items.

This memo describes URS's activities and presents our recommendations for management of
each of the waste streams.

IDW Wastes

IDW was generated during both the Site Inspection (SI) conducted in 1998 by TetraTech, as
well as during the Supplemental Site Inspection (SSI) during 1999-2000 by URS. In
accordance with URS' DO 0002, samples of the IDW were collected and analyzed; waste
management was not addressed in that assignment.

Fourteen (14) samples of containerized IDW generated during the SI and SSI were collected
and analyzed. A copy of the IDW sample locations, identification numbers, and analytical
results are included as Attachment A. This information was presented in the SSI report (June
2000).

Soil Characterization

Based on these results, three drums containing soil cuttings require off-site disposal. The
contents of the remaining drums containing soil cuttings may be disposed of at the Bradford
Island landfill. The soil cuttings associated with MW-4 (two drums) contained lead above the
RCRA regulatory level (5 mg/L as measured by TCLP) therefore; these soils are regulated as
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Technical Memorandum
Testing and Disposal of Retrieved Items - Bradford Island Landfill

a characteristic (toxic) hazardous waste (40 CFR 261.24). These drums have been labeled as
06-IDW-#07 and 06-IDW-#08. The soil cuttings associated with MW-5 and SB-6 contained
TPH above 100 mg/kg are therefore regulated as special waste (OAR-340-093-170). This
drum has been labeled as drill cuttings-IDW14.

Soil Profiling

Two separate waste profiles have been developed for off-site disposal of these materials,
including one for the two drums of hazardous waste (lead) contaminated soils, and one for the
drum of petroleum-contaminated soils. These profiles were developed with the assistance of
personnel from ONYX Environmental, at the request of Brian McCavitt of the USAGE. The
profiles are included as Attachment B.

Liquid Characterization

Several categories of liquid IDW have been generated during the upland investigations at the
landfill, including decontamination fluids, well development and purge water, and drilling
fluids. All are essentially water, with some entrained soil particulates and/or bentonite (clay),
and have little or no contamination associated with them according to the available testing
data.

Matt McClincy at the Department of Environmental Quality (DEQ), has indicated in an
August 22, 2000 phone conversation with URS that given the low levels of contaminants
found in these material, it can be discharged to the ground surface of the landfill. This
information was conveyed to Mr. McCavitt via telephone on May 11, 2001, and in an
electronic mail message dated August 25, 2000. A copy of the email is included as
Attachment C.

Scheduling/Transportation

The soil profiles were signed by Mr. McCavitt on May 18, 2001 and then were provided to the
disposal facilities for profile approval. The drums will be disposed of at the Chemical Waste
Management landfill in Arlington, Oregon. The profiles are currently awaiting approval by
the disposal facility and will be scheduled for pick up and disposal following approval. Mr.
McCavitt requested that URS schedule the transportation task with ONYX Environmental,
and to arrange with Mr. Pat Hunter to sign the manifests for these wastes.

The drums will not require additional containerization prior to transportation, however they
will need to be labeled, manifested and the vehicle will require placarding prior to
transportation. URS will work with the USAGE'S preferred waste contractor (ONYX
Environmental) to ensure proper labeling and placarding occurs.

The remaining drums of soil IDW and the drums of liquid IDW may be disposed of at the
landfill by the USAGE as scheduling allows.

Electrical Equipment

Electrical equipment was generated during the SSI report (a light ballast was discovered
during the seep sampling event in the Spring 2000) as well as during the subsequent dive
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Technical Memorandum
Testing and Disposal of Retrieved Items - Bradford Island Landfill

survey in November, 2QOO and the recovery operations in December, 2000. The light ballast
found during the seep sampling event and the equipment recovered during the dive survey in
November were placed by the USAGE into DOT approved 55 gallon drums for
characterization and disposal. Characterization of the materials removed from the landfill and
during the November dive was conducted by the USAGE on November 11, 2000.

The electrical equipment generated during the December recovery operations was placed into
"super sacks" and then these sacks were placed by the USAGE into two 20-yard capacity roll-
off bins. In accordance with DO 0003, USAGE maintained responsibility for the management
of these wastes.

Two profiles were prepared by the USAGE for disposal of these materials by Mr. McCavitt.
These profiles were prepared using the analytical results from the November 11, 2000 testing
conducted by the USAGE. One profile covered the non-hazardous debris, and one covers any
PCB equipment that contains greater than 499 ppm of PCBs. Copies of these profiles are
included in Attachment D.

URS understands that the two roll-off bins were disposed of by the USAGE using the non-
hazardous debris profile. However, during the site reconnaissance it was discovered that two
super sacks that were not placed into the roll off bins had not disposed of and remained at the
hazardous waste storage area on Bradford Island.

Electrical Equipment Characterization

The electrical equipment removed from the river and the landfill can be summarized into three
waste streams based on TSCA regulations:

• PCB Capacitors

• PCB-Contaminated Electrical Equipment (ballasts)

• Non-hazardous electrical equipment (less than 50 ppm of PCBs)

PCB capacitors, regardless of level of contamination, are required to be disposed in an
incinerator (40 CFR 761.60). The ballasts can be disposed in a landfill, if all the free-flowing
liquid is removed from the ballast. Since the ballasts recovered thus far from the Bradford
Island Site and inspected by the USAGE did not contain free-flowing liquid, these may be
disposed of at a hazardous waste (RCRA Subtitle C) landfill.

Electrical Equipment Profiling

Three separate waste profiles have been prepared for electrical equipment, including two for
the PCB capacitors and ballasts, and one for the non-hazardous electrical equipment). The
first two profiles were developed with the assistance of personnel from ONYX
Environmental; the third profile was previously developed by Mr. McCavitt in December
2000. Copies of these profiles are included in Attachment E.
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Technical Memorandum
Testing and Disposal of Retrieved Items - Bradford Island Landfill

Based on the site reconnaissance and communication with Mr. McCavitt: Three drums contain
capacitors, three drums contain ballasts and other debris, and three drums and two "super
sacks" contain non-hazardous electrical debris.

Scheduling/Transportation

The profiles were signed by Mr. McCavitt on May 18, 2001 and then were provided to
the disposal facilities for profile approval. The non-hazardous debris contained in the
super sacks will be disposed of at the Columbia Ridge Landfill in Arlington, Oregon, and
the drums containing the PCB capacitors will be incinerated at Waste management's
facility in Texas. The remaining electrical equipment will be disposed of at the Chemical
Waste Management landfill in Arlington, Oregon. The profiles are currently awaiting
approval by the disposal facilities, and will be scheduled for pick up and disposal
following approval. Again, Mr. McCavitt requested that URS schedule the transportation
task with ONYX Environmental, and to arrange with Mr. Pat Hunter to sign the manifests
for these wastes. URS anticipates that the PCB wastes and the BDW wastes will be able
to be picked up at the same time.

The drums will not require additional containerization prior to transportation, however they
will need to be labeled, manifested and the vehicle will require placarding prior to
transportation. URS will work with the USAGE'S preferred waste contractor (ONYX
Environmental) to ensure proper labeling and placarding occurs. The super sacks will require
placement into a DOT approved container, prior to transportation.

Summary of Waste Management

Five waste streams generated during the investigation and removal activities at the Bradford
Island Landfill will require off-site disposal at three different disposal facilities, including:

Columbia Ridge Landfill-Arlington, Oregon

1. Two super sacks that contain non-hazardous electrical equipment.

2. The one drum of soil cuttings that contain TPH above the DEQ Special Waste
level of 100 mg/kg.

Chemical Waste Management Incinerator- Port Arthur, Texas

3. Three drums that contain capacitors (the inerteen and coupling capacitors).

Chemical Waste Management Landfill- Arlington. Oregon

4. The two drums of soil cuttings that contain lead above the RCRA regulatory level
of 5 mg/L.

5. The remaining electrical equipment (three drums), including the light ballasts.

Two waste streams generated during the investigation will be disposed of at the Bradford
Island Landfill site:
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Technical Memorandum
Testing and Disposal of Retrieved Items - Bradford Island Landfill URS

1. The contents of the drums containing decontamination and drilling fluids (25
drums).

2. The contents of the remaining drums of soil cuttings not requiring off-site disposal
(4 drums).

Current Status

As indicated above, the profiles for the waste streams requiring off-site disposal
pending approval from the identified disposal facilities. Once the approvals

are currently
are obtained,

URS will work with Mr. Brian McCavitt and Mr. Pat Hunter of the USAGE to coordinate the
manifesting, containerization and transportation of these waste streams.

The USAGE may dispose of the other remaining wastes at the landfill, as scheduling allows.
The information provided within this technical memorandum allows the USAGE to select
which, drums of wastes generated during the investigation may be disposed at
Island landfill.
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IDW Sample Results
Bradford Island Landfill

Cascade Locks, Oregon

Sample
Identification

99092 1BIL01 IDW

99092 1BIL02IDW

99092 1BIL03IDW

99092 1BIL04IDW

990922BIL05IDW

;Wj;SM'iSPSsi$^K3f

9|i9ll®||rii

990922BIL07IDW

990922B1L081DW

991007BIL09IDW

991007BIL10IDW

991007BIL11IDW

991007BIL12IDW

991007BIL13IDW
^m^msm'̂ ^e^^^.^/"•Vt.rv.i.ffei;:,;^;-;^!,
»K^*ta;i ̂ ":: ;̂- Ae&
Sia^^iSji^SiSw'
99>lOD7-Bira;41D3V

Sample
Location/Drum Label

Drum 1 near test pit 8
(Tetra Tech, 1998)

Drum 2 near test pit 8
(Tetra Tech 1998)

Drum 3 near test pit 8
(Tetra Tech 1998)

Drum 4 near M W- 1

MW3 (Drums 5 and 6)

Mw$i$itimj$aMj$$
MW2(Drums9, 10,

11)
MW1 (Drums 12, 13,

14)

Drum 1 of 3 near MW2
(URS, 1999)

Drum 2 of 3 near MW2
(URS, 1999)

Drum 3 of 3 near MW2
(URS, 1999)

Piezometer DH2002Z
drill ing fluid

(composite of 7 drums)

Piezometer DH2002Z
(Drum 8)

r::•l•^/!^CJ^!i;•;:;V^i:^?'?>*•*^^:>??^V>;•T;;:i^fV

iifw^andtsg&SfjRSl
i;;;«-'!S.K'sj:v£:'* 'AS-' -}&y#-'&:f' .*:

•̂ il?iW9?,9)̂ :|f;;;i:

Abbreviated
Sample ID

01IDW

02IDW

03 IDW

04 IDW

05IDW

3§|iiwlt

07IDW

08IDW

09 LOW

101DW

11IDW

12IDW

13IDW: t̂;<i:S3^§
£^?P?>?!S>;«S
••St^ifeViS?
ffia4IDW*K

Media

Decon Water

Decon Water

Decon Water

Decon Water

Soil Cuttings

Si-y':§i:̂ 3j.;S|
|iS.oii?@iittihgff4

Soil Cuttings

Soil Cuttings

Decon Water

Decon Water

Decon Water

Drilling Fluid

Soil Cuttings

lllf|Bflf|f
^SpjTjfiutting'sa

TCLP Metals
(mg/L)

NA

NA

NA

NA

None
<PPWKS^^mt^mm:
S^25|Lead^&

0.2-Barium

None

NA

NA

NA

NA
1.2-Barium/

0.1 -Lead
0:'6?Bariiim/-''0.'01?°j£ .i.'^r.:V:V^iw!Si^;
'igadmiun^^OiiZrri:
;|lî ii|l4i?f|?

TPH
(DRO/RRO/GRO)

(ppm)

2.1/4.3/0

0.24/0/0

0.55/0/0. 1

2.7/12/0

None
^ î|aigj«y,*^?» ;̂i5f

SllsSiIoO/oll;:

None

NA

0.4/0/0

0.81/0/0

0.58/0/0.11

1.1/0/0.1

None
•̂'!g!?6sS!sSS;-VSit5;v -̂

•^•&-if-:-.f'-^^}'.^,^f«s
^;|̂ a.30/540 '̂.>?:;J

PCBs/Pesticides
(ppm)

None

None

None

None

None
':f*.-3S=*.6j!̂ oi'.i';*l*.-E.if;l7i''i :̂-'?@:§@:(-^^pi-

None

NA

None

None

None

None

0.076-PCBs
s^m&^i^m
S^ai^fcBis/ybloij&i;;i|AJ5h|ciiip|i'

S:\Proj99\BRDFORD\Delivery Order No.4\preliminary lab results\l979l3preliin.xls]Sandblasi-Drain Oulfall #1
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• IDW Waste Profiles
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RcccrtxTication

ONYX ENVIRONMENTAL SER VICES, LLC
5720C NE 121" Avorae. Suite 105, Vancouver, Washington 98682-6244

WASTEftTREAM INFORMATION PROFILE
CM0672
Approve) Code

I

I

requeued ARL Technology requested ST4B , Generator No. 453420 Generator EPA I*u. 0^1)140111218

CtnerttorTtanic US ATTOY Cotpa of Engineers Generator Stale No.

Addtct* Boim«:vu1c Lpcfc and Dam State Waatcstream No.

Cily Cascade ]..pcks State Oregon CowiEry tJSA 'Of SWt^OlSO

SIC Code 4V11 Source A69 Orleln .1 Form B"»02, System Type MU.l

I

I

Watte Nanoe Soil Contaminated with \jaA

PtDcw Omerattag WttHe Clean up ufBredfortl teland Landfill

SJlipjrtBB Natnc RO, Hazardous Waatc. Solid. n_o.s

Lab or Waste Arcs

UM/NANa. NAJ077 «ti RQwnt

De«c: ij_
r»we:{ I.DOTDnc:

7.

T" 4.

IWictevater Nan "Watce«atcr Sub Category.

Ptiy«ial apd chmiic« I prnperticirb
II
1

....
^

1
e ,

1
n

•Layer

Vacoi

ILiycr

Specific Gmnty FU*h Paiat (n
< 2 a < 8 a < HU

2 - •> b » 1 0 h HO 100
" i-9 c t 11 c 101 -140
9- 12 S d _ 1.0 12 d 1*1 200

"> J2.<? e ,X_>1.2 c >200
exact _ cjtact f _X__noOash

Fhyvicai Siaie
solid
sonî solld
liquid

rnrrnraihlp Remi-colift
Oowvblc powder

a£foa>I
nfTitvmf m*Ti utJiu^
debris per CTR 2bii.4S
simps
*: a mult layer

a
w
c
1
e
o

P

Color
nl.

iff A _ _ _ ngc (syiu^i)
b medium (oil)
c __ low (water)
d noliil

Solidf

% settleable *alci sc
% dissolved BTlJ/lb

Kree Liquid Ranee 0 to _ 0 %
ncact

Haxardnni Characteristin
urnucTive ^-_- , ^iwujMLT
water reuuve s aback 4

tw^oi;urTOu.jcguiBicw--^rj;;'i:
eicDiive

cyanide reactive t temp acnsittve
sulfide reactive m polyxttcnz^tioA/nioiioUKi
CHZUOSKVC Q CA{C|OO0^D

aXidiang acid i infectious
poT'TCiy't^ fpno^ff* " uuiBiflnmt IBBV^IDQ

/one: A, B, C. D

b bl-layetvd

» high(syrap)
0 1> mnJiiim (nilj V

c low (water)
d _ solid

c X ciaglc pha*e

a high (syrup)
b inedjum (oil) 0
i. tow (water)
d _X^ sulid

Odor/Descrfbc:
» none X
b miM
c vtroDg

Ur _ % Bromine

1 % Iodine

U(*it oil y/n
D noc <iuuoupm

I
I

wipwn. 562720
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7 Chemical CdnipoMOon |v
Constituent*

Soil
Lewi
Plastic, PMC

Range
<tt
25
0

Unit*
100%
ppm
25Va

_

T =
Constituent*

Total <-otnpustkm Must I iqunl uor ExiyrH 10U%
Other
X fe*hci»>BSiestrEHHi*eutg imported w» the TTSA?

9. Does the wasiearram xutam PCBs regulated by 40CFR?
FCBuonaentratian _ pjnn

10 Is the wastestrcum sut'joct tn Henzenc NESHAP Notifualion and Control RcquironcnN?
If yes, eodcoitratkm

11. Is the wajitiajimm silk ject n> RCRA oubpmt CC codtxola?
Volatile organic COMI utration, if k j \uwu__ ppmw
CC approved analytic il method ..... Geaeimior Knowledge

12. Is tbc wastE»Oc.TJTi fro n a CERCLA or state mandated cleanup?

Yes

Yes

Ye.

No._X

No X

No X

No X

Yes No X

13. Container Jstomtt on (Identify I IN contmner marking if known)

1**1 __ Type/Size: ..... _ , Bulk Liquid Type/Size- Drain X TvpcJSuc.

Shipping Vtoqneacy Units

Id. Additional

Pa Month Quarter Year X One lime Olha

GENEBATQftCEBTHICATION J
I hereby certify that all in brmanon submrtted in this nnd all attached documents conKnos true and attnraie descriptions <sf this wasie. Any aampli: subtnftX_
is I [i" ' ""•*«"• as 4cTin< d in 10 CFR 261 Appendix I or by using an equivalent method. All rele»ani uifonnirtion regaiding katown 01 SuspctUal ha>ardB m
Ihe posaessaon of the gow »ior hiu been disclosed I authorize wanplrog of any waste shipment for purposes of rtcaufication

NAME >•»•»,) DATE

SIGNATURE TTTli

FACILITY NOTIFICA riON
If approved for manaBcmiart, ONYX has all the necessary permits and liceosts; far the waste rhat has been chuacuaued and identi&sd by this profile

WIPNO. S6Z720
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ONYX ENVIRONMENTAL SERVICES, LLC

5720C NF. 121" Avenue. Suite 105 Vancouver. Washington 98682-62*4

HtKanfvaom WASTESTREAM INFORMATION PROFILE

Approval Code

>Frw|WSfcd _OWS_ Technology requested DLJF Generator No. 4S3420 Generator EPA N0. OROHO 1.132IK

Generator Vame TJS Army Corps offaigniegni Generator Sbte No. ...

Addreu ... Bomu vilk Lack and Etna • . State Wasiatrcaoi N»-

City Ca;BwJel*>ckj. State Oiegou Country .5§A_ ZIP 'TPJ.̂ HWSO

SIC Code . 49U. „ Source A60 Origin I. ... Form S30JL. System Type Ml 32

I

I

Soil Con*°"-ĵ ^* wilh TPH L>barWa*ECAm

! Waste Clean UP of Bradfoid Island 1 ̂ uidlffl _

1 Material per 4U and 49 CFR

1 I 2
DOTDoc: ] 1 Oil QBtafflimnd Soil (27 (IT

flj Wa»U Code* None

Non'Wajtew»tet Sttb Category

§
IHiyrtral and chemical propenici

Spctriie Gravity FU>h Point (F) Solid*
< 2 a < . 8 u < 8 0 % suspended " * * « s h

2-S b .8-1.0 b 80 100 "^_ V. settltoiblc
_^5_9 c __ »U c _ 10) - 140 »/= dissolved _BTU/lb

9 12 S d 10 12 d 141-200
>12S «-- X >1J c >200 Free Liquid R » n R r _ 0 to 0.%

exact exact I X no Hash

I Physical Slate HtZJudous Characteristics
0 _Xaobd a air reactive F'̂ ! îii*|̂ jm^^ '̂̂ '>? .̂Hr'f"*'̂ 1'''''' ;I"';!,̂ T '•""'" fMor/Describe
in apmi-imlid QI mato reacijve 1 shock sensitive a nunc X

liquid c cyanide tcactive t letup aa*sitive b miU
(nnnpableaerru-aald f uulfidc rsucovc m polytnaization/moBOincr c Wrong

( ___ Qowable powder c ___ e*plo#nrc n carcmogen
o . oxidising acid i« eas

aerosol p peroxide forma h inhalation hazard l'r % Bromine
psosoxual liguid /ore: A. B, C, D C'l . % Chlorine

d debris pa-CFR 2W 45 F _%Fl«otine

f
dhrapa Color I %IodMe

ayers- a mulo ayered- b r»4ayered c X_ single phase
tJaoioil v/n

Vwcoaity a high{symp) a _ high (syrup) u highfaynip) P Htx: ̂ oonppjn

f i b ^J_ mtajnan (oil) O b _ medium (oil) t> b medium (oil) •) D or-> IDOOjjpm-
ycr. c tow (w^er) c _ faw («*»tei) c

d _ solid d ' aoCd d X_ solid

I
I
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7 fJMMllrri TmnTnilitinll [M-kun»rl'olluuni. o - Oaxa Depict** iub«nn«E. O-LtaderlvmBHMKil(<wCanni>enl. > - nUCharaol, C

Kangc Unitt
"sii"Sail

TTH
Plastic, PPE

540

Unitt

Total Composition Most Equal or ExtaH 100%
Other.
8 Is the wButi-JU nun tern g nuportal into the U8A?

9. Docs the wutestrconi i; onann K'-Da regulated by 40CFR"
PCB "JBoeB&atioB ppm

10 IsthewastEstreamsub ectio Benzene NKSHAPNotificaHon and Control Rcquiremcnls?

Yts

11. Isthewuatcalrriam aubicct la RCRA subpan CC controls?
Volatile organic concentration, if known _ ppmw
CC approved analyttu 1 method _ Cajtattor Knuwledge

12. Is the wastestreaip froi a a CKACLA or sUtc mandated cleanup?

No X

No X

No X

Yes _ . No X

No X

13. Comaiiirr InlbrmaDw (Idaitify UN container muking if known)

: Bulk Solid Typc/Str.c. BalVLb|aid_ Type/Size. Drum X _ Type/Size- 551A2

Shipping Prequmnc) i Units Per Month Quarter Year X One Time Ottaa

14- Additional iBfomBton:

[

. ... r

GUflERATOR CERTIFICATION f
lhatby certify that BQ ml mmaation submitted in Qiisttul all nttacbed doctmunu contains tme and accimtc descriptioas 0fOus waste. Any wuaple lubiaittt
U imumnaUvgaa define i in 40 CFR 261 - Appendix I or by using an eqnnralait nieOiod- All jelevant iafonnalkm jcgariing known 01 nuipected hazanla u>
theposeisionof thcgencnaiorhasbtTcndiscloacd 1 authorize sampling of any waste shipBncni for purpoaeBurreceitificaton

£;- If-"'
DATEMAME (HUNT OK Tm)

SIGNATURE

KACIIJTY NOirnCA
If approved lur mtmagemi ot. ONYX has alt the noc,«s»iry permits and licenses lui the waste that has been characterized muJ iilcnli&cd by tiu

wrpNO. 562719
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•oval of discharge
Bradford Island Landfill

\\porl\SharaI\Proj99\BRDFORD\Delivery Onto No.dUDW mcmo.doc



I
I
i

To: Paul.A.Huebschman@nwp01.usace.army.mil
George Lukert cc; Jefffey Wa||ace/Port|and/uRSCorp@URSCORP

08/25/2000 07:40 AM Subject: Bradford Island - IDW

Paul,

I wanted to pass along some IDW information I received from DEQ. On Tuesday (8/22), I spoke with Matt
Mclincy to discuss disposal options for IDW water as part of our costing effort for Task Order 0003. During
the conversation, I suggested to Matt that decon and IDW water could be used for dust suppression or
discharged to the ground surface, given the low levels of contaminants observed during previous
investigations. Matt agreed that purge water and decon water sampled during the SSI could be used for
dust control during upcoming excavation operations or could be discharged to the ground surface.
However, Matt doesn't want IDW waters discharged directly to the river or on top of the landfill so as not to
create a "slug" of water passing through the landfill debris. I hope this is helpful.

Thanks,

George
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• Previous Electrical Equipment Profiles
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I 2 /^3/00 09': 36 FAX 503 2S9_658S FOSS ENVIRONMENTAL 121002

I

I

^Tn» "̂V.̂ ^ • BC5 l-WB -̂̂ .«-«« -̂̂ -̂ ^Hii «»••&••— —
C o l u m b i a R i d g e J V H H I s b o r o , R i v e r b e n d . G r a h a m Road. C a p i t o l , W e n a t c h e e

1
WASTE PROFILE SHEET

TERMS & CONDITIONS\
Sen/ice Agreement on File?

Yes ' Q No ~n\lz form a ID Do ie«n tn comply »«r7> th« r̂ uircmmti of ao»=fnmontal mstE aujcning oltena.

SIC Code: ? ^

4. Site City: GlC

Profile Number_

Expiration Date:_

Profile Addendum Attached?

D Yes D No

1. Generator/Site Name: US .

Site Address: #cW/V< l/l' /I <. /JO c§ Site State: 7. Zip Code:

8. Generator USEPA/Federal

t. Customer Name:

I "V2-J

6. Site Country:.

9. Site Phone: _

. Customer Contact I<L- O^ tf^g. AA, C

11. Customer Phone:

13. customer FAX: 5^3 " L*

. ' Waste Description, Category :

I/\

Process Generating.Waste:

1
I

Estimated Quantity (Weight & Vol.);

Delivery Date(s): _

/Q ~/S"

6. Shipping Method: -̂0 ycL

per D. Year O CJther

Personal Protective Equipment Requirements:

p. Is this a USDept. of Transportation (USDOT) Hazardous Material?
Yes l̂ JJo (If no. stop 10. 11 and 12)

11. Reportable Quantity:

heck if additional Information is attached. Indicate the number of attached pages:

I

I

I

I
5.

Is the waste represented by this waste profila sheet a 'Hazardous Waste" as defined by USEPA,
Canadian, Mexican, State, or Provincial regulation?

Does the waste rapresantad by this waste profile sheet contain regulated radioactive material °r
regulated concentrations of Polychlorinatad Blphenyls (PCBs)?

Does this vraste profile sheet and all attachments contain tnie and accurate descriptions of.tha waste
material? .

Has all ralavgrtt information within the possession of the Generator and Customer regarding known or
suspected hasards partainlng to the waste been disclosed to the Contractor?

Is the analytical data attached hereto derived, from lasting a representative sample in accordance with
40 CFR 251.20(c) or equivalent rules?

Will all changes that occur in the character of the waste be Identified by the Generator and. disclosed to
the Contractor prior to providing the waste to the Contractor?

Yes

D

n

t*r

No

><

K
D

D

D

D

D N/A

1. Management Method:.

fc. Designated Facility. 3. Hours of acceptance: _

t. Precautions. Special Handling Procedures, or Limitations on Approval:_

O N/A

I

I

[Generic Approval: D Yes D No

Sales Person: Date:

Special Waste Decision: D Approved

_ ' Technical Manager.

Disapproved

GENERATOR AND CUSTOMER MUST READ AND SIGN REVERSE HEREOF INITIAL.
INITIAL
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.
SRLESCO SYSTEMS USB

i]002

36 W. Jefferson Street. Phoenix Arizona E5043
Tel: (602) 233-2353 Fax: (602) 415-3030

MATERIAL PROFILE SHEET

PCB, PCB-CONTAMINATED,
NON-PCB, and NO PCB EQUIPMENT

I
Where i& the waste generated? _

Aerator Name UI /W/ £)fpj ©T

-acil'rty Address_

rp 2. . 0A QHo\(32.\<B

, State

nieal Contact

Zip Coda

\ "ff"

|here should the Invoices and disposal tracking documents be sent?

Company Name_f~&ss &nf*f/'orJ/h&i'tsJL _

Same as address above.

•npany Address _

lompany City, State

itact

_Zip Code. 7 1'2- ' 7

ijit Phone

What Is the rate of generation and quantities?

Aimated frequency of generation:

200

-or-

XI

:

Jmated Quantity: / units - per

over a parted of _ month(s) /yearfs)

month(6) I yeaits)
fdreta on*J

oosa ONE of the following waste streams per this farm. For more than one waste stream, complete an additional form.

»Non-Leaking PCB Lamp Ballasts (B90)
"No PCB" Ballasts Oppm (C90)
Non-PCB Equipment <SOppm (F91-P99)

D Non-PCB Oil *SOppm (F100)

INon-PCB Small Capacitors <50ppm (G9Q)
Non-PCB Sail and Debris Non-RCRA (F103/F1M)
Non-PCB Tranaformer Bushings (F102)

Q Non-PCB Wire and Cable <SOppm (F10S)
• Leaking PCB Ballasts (A90)

Has this concentration been confirmed? Q NO

•aa this concentration been confirmed by analytical?

D PCB Small Capactert >*9ppm (A01)
Q PCB Larfla Capacitors >49ppm (A92)
^PCB Equipment >499ppm (A98/A9S/A102/A103)
D PCB Oil >49ppm (ASS)
D PCB Soil and Debris Non-RCRA fAfl3j
D PCB Wire and Cable >493ppm (A105)
D PCB-Contamlnated Equipment 50~499ppm (A97/A9B/*1OO/A1Q1)
D PCB-Contamlnated Water (A94)
D PCB-Contamlnated Wire/Cable 5<W93ppm (A10A)

{g! V£S (If so, how

D WO BYES (If so attach copy)

J

that all InfwmaBon submtaad ta tfiM and all attacfurf domnner* contain oua and sumrata daacnp«on«of;ttie
kruswn or vxpoatd hazanii In tht posae«ten of fte seneratof he been dlsdosad. indudlnQ a» eJtMlficrf
authartz. SAtESCO SYSTEWS U»\, ING.-rtZ to oeuin a eamplo from any warto «nlpm«nt for puipoM* or

Tltl*

Data

Bt>Lnur ma SALESCO U3S ONLY
mtlia Number

man Is.'

Data Ert*=Twrf: iiiii.̂ *— ̂— l»̂ l— B«™— l-« -̂̂ASMCSA: Afprand:

- .



I
• ATTACHMENT E

• Current Electrical Equipment Profiles

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
\\porl\Sharcd\Proj99\BRDFORD\DeliveryOrdcr No.*IDW mcmo.doc
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ONYX ENVIRONMENTAL SERVICES, LLC
5720C NK 111" Avenue, Suite 1O5, Vancmivct, Washington 98682-6244

WASTESTKEAM INFORMATION PROFILE
CM0673
Approval Code

TSDF requested _ARL

I. GcMcniorTCuae

Address ..jjmBiiraie Lock and Dam

Tecnnotogy requutcd DU Generator No 453420 Oen«r««or EPA No.

ns Army CorpB^rEiifliflem Generator Sutt !*<».

. . Stat* Wumocan Wo.

OR014UU17.18

City __ CaacaaeUcb

SIC Code 4911

S(Me Oregon Conniry USA ZIP . .77014 0150

!»ur«e A6? Origin 1 Fora 8102 System Type MH2

2. Watte N*o» PCB Comntninntcd Etaaaad Equipment

3. Prtuxu OoKrating Wute

4 Shipping I*»«e

H«z*nlCbi*»

Cleanup of Bradford Island Landfill

HQ, TInvin>ngwn)ftUy Himndous Substances. Solid

UWWAffe. UN23j.i *G il HQ«tt ., 1

DOTXtece: | 1.

S. Waste Cadea X012

Wa*tEvatcr

[2.

1V0B 'Waltcwatcr

&. Miy»it-nl mud ctteipici 1 pmpcttio
PEL Spedflc Gravity Tlufe Foal (f)
a _ < 2 a < .8 a .< 80
b H 2 5 b 810 t. ~ 80 - 100
c JC 3-9 c .JO c 101 - 14U
d 9-12-S d_ 10 12 «t _ 141 -200
e > 12 S c J{ >1.2 e >200

oaei cwct f X noflasb

Pbyiical State
a _X solid A
m sGou-aolid w
I aqmd c
p pumiEiMe'Mim-9&ltd t
f _ , flowrt>le powder c
B .. ._ e»» o
a aoBSoI p
r pteaaitnaod lW)O>d
d .debris per CFfc 26! 14S
d .-duapK Ci
Layen: • __BmHil»yered:

VbcnfBty n hjgl'(synjp)
By b mnnnmi (oil)
Layer- c tew (TOtex)

d _X s«lid

| 3 1 4.

Sob Category

Stolid*
* suapeiidcd % aah
% settleoblc water sotobilily
% dissolved BTU/R»

fm IJqoid Bawge 0 lo 0 %
&Axn.f

Haxardaus CbmcterUDa
. mr ractivc V.̂ r!T« !̂P!i!̂ ff|nil̂ ^««^ y

wader icnctivc i aliock aamitive
cyanide reactive i temp aojsitivc

__ snlfide rear.nvc m polymenzotianAnonuuKr
cxploirrc u cmonageD

.. oxidizing acid i mlixuous
pr?inyj^f fomici ll tntVllntiBD hiViTt^

Zone' A, B, c, n

»h»r . _ .. ...
b ^ bHafyered c X (ioeJe pfeaie

.1 tugri (oyrtfi)
O b medium (oil) a

c low (water)
d X_ solid

a hjgh(syrap)
b _ medium (oil) •
c lowfwalor)
d X solid

Odor/DorrAc:
a none X
b mild
c ittoog

Hakmenj
Br % BxomJDC
Cl %Chlonn«s
F % Fluonnc
1 %]odtae

U»ad oil y/B .
D HOC ^1000 ppm
n or> lOOOppm

WIPNO. S627SJ



I
7.

3502609018 ONYX EMUIRONMENTRL

I*
Const] DtenU

PCB
Fuses

1' Felt
1"

iital Compasitioa Musi liqual or Kxceed 100%

- _

ftuge
SO
2S8pprn

150
in

VBJU
100%

100%
20%

• -— ̂ ^^™

113 P05/11 MflY 21 '01 14:35

C •- CllLUIIiyn)

Range

•OKI

• fal
la the M«au<mm being imported into the USA?

9. f>>es the watocxnvin i :o«̂  KB* regulated bjr40CFR?

t pCB oencemittion 2S> ppm

Is the w«ste3tttaini sut ject to Benzene KESH/XP VolificatiDU and Control Reipuicnienls''
tfyes,cooEeirtniiifrn .._.„

Yes Ho X

Yes X Mo

§ Is the wmstcs&cmn sul ject ID RCRA subpnrt CC controls?
Volatile Qntaau. ainttmrntion, if known ppmw
CC approved aoatyikid method Generator lOiowVedge

Hi. IB the voasTcstrcam fio a a CERCLA or state mamlaled cleanup''

Yes

Yes

No X

No,. X

No X

n Container lafnnaiiii OB (bktnify U>i container muHcwg if known)

I Pulughig: Balk SR lid Type/Size: CY Boxes Bulkljqtiid

I
I'

Otter

Shipping Frequent; '• Units

Type/Size: DrumJC. Type/Sae:

7 _ Per Month Quarto- Year X One lime Other

551A2

14. Additional Informal lo*-

_ kTOR CERtmCATION
I hereby certify that all irroraiatiim submitted in this and nil dttached documorts contains (nit: and accurate descnptinrre of this waste. Any sueple sutnnittol

js TCpnaoiMtrc wdc£midin40CFll2£l -Appendix 1 or by ming aacquivalciit meflaid. All relevant infbanaxion regardjag too wn or auapcctcd hazards ID
•be po^scssxm of the gen sator has been disclosed (authorize sampling ol aay waste shipment for pmpo»o of lecestiflcation.

~ DATRAIMK (PRmrOH TYPE) PHONE

SIGNATURE TITLE

L
K

I
IfACrUTV NOTIFICA OON
If opproved for ttMnaeanal, ONTX has all the nrre-MHry permits and braises for th« waste tbui has been ctumcanzed mul idcoiaCcdby this pro file

WTPNO. S627S3

I

I

I

I
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D Rcccrrifjcation

ONYX ENVIRONMENTAL SERVICES, LLC
5720C NE 12lK Avenue, SuUe 105, Vancouvtt. Washington 98682-6244

WASTESTREAM INFORM* TtON PROFILE

Approval Cudc

TSDF requested PTA TeehBology requested ._Incin Generator No. 153420 Generator SPA No. QRDI4O11321S

I. Generator Tfaac US Army Corps ofPnainccni . tiatcnUtt Suit No. ...

AddRn _ Boaniirtllt Lock and Dam _ State Waitntram ffo.

City C«gja3etoct3 . Stti* 0«cgon_. . Country P5A. ZIP 97014-Qno

SIC Code 491} Source A<>? Origin 1 Form B407 Syucin Type

2 Wxic Ni PCS ComamnurtPd Electrical Lab or W«*it Area

Proceu Cmcniiine Waste Clean UP of Bradford Island LaiuUTTl

Solid

RQDEM-: I 1
DOT OB**.. (1 Poiyd

}. Wa«te Codes Ne

Waitowatrr

&. Phydcal and cbMBria
PH
a <2
b *2 i
c Y "5-9
d " S - 11.5
c 1_ J '25

s X sohd
m .._ atari-solid
1 liquid
p pmpable aoiu<iD
f flowflble powder
s ._ . eas

r pffismizfid tiouid
(I debris per CFK 2£
B sharps

9 QliWANa. UN23J5 PC U BQ^fflt 1

[
fJoruatcd Biphcnyte (2 \ 3

•» >. . . r
tfon'Wulrwaier Sob Category

itpmpercia
Specific Gravity FUuh feint (F) Solid*
a <" .8 a *^ SO % msiQidfid % &sh
b 8 1 (1 b 80 1(10 %se«lcable water snlnhility
c JO c 101-140 Vo dissolved .. BTU/H)
d ._. 1.0- I/ d _ 141 -200
e X > 1-2 e >200 Free Liquid Range 0 10 0 Vn

_B_c^act f X tio 'Qash fiiMct

Hazardoni Cb»net»r»tio

w water reactive s shock sensitive
c cyanide reactive 1 imp sensitive

\td f sulfide icutive in poly»en2*tion/inanoincr
e _ explosive n carcinogen
o _ oxidizing acid i infectious
p pcmwde formfa- h _ iuJuOaiion hazard

Aonc. A, B, C, n
^4^

Color
Layers: • mull layered: b bt-hyercd c X_ ringje pknc

Vscocit]' a big
By b me

1 . (syrup) a high (syrup) " high (syrup) .
(iom(oil) O b medinm (oil) 0 h medium (oil) •
i (wate) r. ._. low (water) c _ low (w«Ur)
otid d _X_ solid d _X_ solid

a none X
b im^^

BT %i fircutniBc

p vi Fluorine
I % Iodine

O HOC <IOOO ppw
D or> lOOQppin

[

[
r
L.

[
[
[
[

S6Z718
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~> CfeenintCMDJNUitMn M«BIwA>UaiM, O oaac Depleting .lubimc. Cl IMirijngHinrtfouiCeriiiihiatt. T - THJOhnmaO, C

Inirctccn Capaciiots
TCB
Cmailing Capacitors

Jtotal Cmnptfaiuoa Must llqiial or Exceed 100%
Bther
I te«he»^ti3tnam fees rgtmporiQjin«B

9.

1

R*BRC UniW

so
20%
In"

I00fe_

100%"

CamtitUCBU Range Haiti

Yes No

Yes X No
ICB conecnBWitttt _____ ZO.OOOHOt) ppm

Is Die wastcstaara sat- ject to Benzene NESHAP Matiikuiun and Control Requirement^'/
If yes, coBccntratoun _.ppm

ls the wnauanream snt ject to RCRA subjmrt CC controls'7

Volaulc oigoou. conn atratiau. jf ino wn ___ ____ ppraw
CC approved muilytkij method _ Generator Knowtedgv: X

. Is (be wnstcstreaii) fton a CER.CLA 01 »utc mandated cleanup? Yes

Yes

Yes

No X

No X

No X

I
I

Container Information (Identify l)N camainer marking if known)

Balk So lid Type/Sac. CY.Boxec BulkLtqutd TypcVSizr Dram .X Type/Size- 55JA2

Shipping Ftcqneiir|: UwU 7 PerMonlh Quarter Year X Cine Time Olha

14, Addtfuiud InTpnavlum-

kTGR CEHTniCATION
I hereby cotify dial all JnJbtnutioDanfaaiiiiedinniisaiidan •̂ '•gV^ docunuartacootBins true and accuralt dcacriptioiM of tht* wasin. Any sample auboaitlcd
is rejwacntatri'c at define 1 hi ̂ 0 CFR 261 - Appendix I or by using an cquivaltni method. All ie^n»aai mluanation n^ndim; known or smpccted hoKani» iu

BffipodjaaMonaf thcgetuinitorhflshccndiackjscd. [authorize sampling of any waste shipmost for purposes of iccestification.

* ~ • h\f <r ̂
'AMK (HUNT OK TTTE)

SIGMA Time TITLE

I
If

I

FACILITY NOnrinCATIOW
IT approved for managemtnt, ONTXtias all the neccssnry permits and licenses for the waste that hsa been characterized and identified hy this proGlc.

WIPNO. §62718

I

I

I

I
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I

I

C o l u m b i a R i d g e X H i l l s b o r o , R i v e r b e n d . G r a h a m Road. C a p i t o l , W e n a t c h e e

WASTE PROFILE SHEET

TERMS & C O N D I T I O N S

Service Agreement on File?
YeS 'LJ No .This forni isTB Do usea tn comply witnltie requiremmlte of flcn'e/nmantat̂ astc sowinin]

\
Profile Number.

Expiration Date: •_

Profile addendum Attached?

D Yes D No

1. Generator/Site Name;_

I Site Address: #cWV<l/t'fl<. L

Site State:.

a. Generator USEPA/Fedenal ICW:

Hx Customer Name:

gffi 6-^9^e3J/"J-2. SIC Code: 7 ^ 7

4. Site City:.

6. Sita Country:.

Q I1-* ii'b'2-t 9. Site Phone:

11. ' Customs Phone: 50 V*? 7 ^~

13. customer FAX:Customer Contact

3. Effing Address:Waste Description, Category : -

I ft2. State Waste Coda:

Process Generating. Waste:

arteryTransfar StaUon: 6. Shipping Method

Esilmatad Quantity (Weight & Vol.) : ^~ /Q ~~

Delivery Date(s): /^~ ("*-'*•' f QC>

per jSLJofa D. Year Q Other.

Personal Protective Equipment Requirements:.

Isthjsa^SDept. of Transportation (USDOT) Hazardous Material?
(If HO. Slop 10. 11 andlj)

Hazard Class / I.D. #:

1 -1. Reportable Quantity: _

heck if additional Information is attached. Indicate the number of attached pages:

I

I

Is the waste represented by this waste profile sheet a 'Hazardous Waste" as defined by USEPA,
Canadian, Mexican, State, or Pmvincial regulation?

Doas the waste represented by (his waste profile sheet contain regulated radioactive material or
regulated concentrations of Polychlorinated Blphenyls (pCBs)7

3, Does this waste profile sheet and all attachments contain true and accurate descriptions of the waste
matariat? . .. •

IHas all rBle«ant information within the possession of the Generator and Customer regarding known or
suspected hazards pertaining to tha waste bean disclosed to the Contractor?

5. Is the analytical data attached hereto dsrived from lasting a representative sample in accordance with

1 40 CFR 261.20(c) or equivalent rules?

Will ad changes that occur in the character of the waste be Identified by the Generator and-disclosed to
the Contractor prior to providing the waste to the Contractor?

1. Management Method:

Ik. Designated Facility: _ 3. Hours of acceptance: r

Precautions, Special Handling Procedures, or Limitations on Approv3l;_

O N/A

I
ienerlc Approval: D Yes D No

iales Person: Date:

Special Waste Decision: d Approved O Disapproved

' Technical Manager. Dgte:

1ENERATOR AND CUSTOMER MUST READ AND Sl.GN REVERSE HEREOF INITIAL.
INITIAL


